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The Norwegian Petroleum Directorate shall contribute to
creating the highest possible values for society from oil and
gas activities, founded on a sound management of resources,
safety and the environment.

The Norwegian Petroleum Directorate was established
in 1972 and performed about 360 man-years of work in
1999. The Norwegian Petroleum Directorate reports to the
Ministry of Petroleum and Energy with regard to resource
management and administrative matters, and to the Mini-
stry of Local Government and Regional Development for
matters relating to safety and working environment. Within
the area of CO, tax, the Directorate exercises authority on
behalf of the Ministry of Finance.

The most important tasks of the Norwegian Petroleum
Directorate are to have the best possible knowledge con-
cerning discovered and undiscovered petroleum resources
on the Norwegian continental shelf, to carry out supervis-
ion to ensure that the licensees manage the resources in an
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efficient and prudent manner and to supervise regulatory
compliance so that a responsible safety level and working
environment are established, maintained and further
developed. The Norwegian Petroleum Directorate also has
an important role with regard to influencing the industry to
develop solutions which serve the best interests of society
as a whole.

The Norwegian Petroleum Directorate provides advice
to supervising ministries and has been delegated the
authority to stipulate regulations and make decisions reg-
arding consents, orders, deviations and approvals pursuant
to the regulations.

Through its activities, the Norwegian Petroleum
Directorate shall contribute towards making Norway a lea-
der in environmental issues.

The Norwegian Petroleum Directorate shall also pro-
vide neutral information concerning the petroleum activi-
ties to the industry, the media and to society at large.



The Norwegian Petroleum Directorate shall contribute to
ensuring that the resources on the Norwegian shelf create
the greatest possible value for society. Our efforts are based
on a broad interpretation of the concept of value. In addition
to revenues for the State, the concept also encompasses the
general welfare, a good, sustainable environment and the
premise that the activities are conducted in accordance with
a framework of social ethics. Financial aspects are extremely
important if we are to reach society’s goals, but health, sa-
fety and the environment are also important factors to this
end. Therefore, the Norwegian Petroleum Directorate is
concerned with ensuring that its efforts in the areas of
resource management and health, safety and the environ-
ment will constitute a comprehensive contribution towards
creating these values for society as a whole.

Resource growth and production

Resource growth in 1999 was lower than the net production.
It is estimated that the growth as a consequence of new
discoveries on the Norwegian shelf is approximately 45-50
million Sm? oil (including NGL and condensate) and
approximately 55-80 billion Sm? gas. At the same time, the
resources in fields and discoveries made prior to 1999 have
been adjusted upwards by about 17 million Sm?oil and about
73 billion Sm® gas. The estimates for total recoverable pe-
troleum resources are approximately 13.2 billion Sm® oil
equivalents, divided between approximately 6.5 billion Sm?
o.e. 0il/NGL and approximately 6.7 billion Sm? o.¢. gas.

At the end of 1999, the average recovery rate for oil
resources in oil fields in production and under development
is estimated to be approximately 44 per cent. This is the
same as for 1998, thus ending a continuous trend of annual
upward adjustments throughout the 1990s.

In 1999, just under 169 million Sm® oil was produced
(2.91 million barrels per day), as well as approximately 8
million tonnes NGL/condensate and approximately 48 bil-
lion Sm?® gas net. Gross gas production, including gas for
injection, fuel, etc. amounted to about 80 billion Sm’.
Production of oil and NGL/condensate was marginally
lower in 1999 compared with the previous year. Lower than
expected production is due, among other things, to delayed
production start-up for new fields, technical problems on
the installations and well problems. In addition, the
production regulation involving a 3 per cent cutback which
was implemented in May 1998 was continued throughout
all of 1999.

Increased recovery

During 1999, the Norwegian Petroleum Directorate
continued its focus on the challenges connected with
measures to increase recovery. In particular, the use of gas
injection was evaluated and viewed in context with overall
gas management on the shelf.

Due to the low oil price and cost reductions on the part
of the oil companies, the industry cooperation forum
FORCE experienced a lower activity level in 1999 than in
previous years, and it has proven difficult to establish new
cooperation projects. Several seminars were organized
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under the direction of the forum regarding topics associa-
ted with increased recovery. These seminars were of high
technical quality and were very well attended.

As of 31 December 1999, the potential increased
recovery from the Norwegian continental shelf is estimated
at 670 million Sm’ oil.

In 1999, the Norwegian Petroleum Directorate’s
increased recovery prize was awarded to Saga as operator
of the Snorre field for its testing of alternating injection of
foam and water to increase the recovery rate on the field.
This was the North Sea’s first full-scale test of foam
treatment of a reservoir zone, and the world’s most
comprehensive pilot project based on chemicals.

Development

Four plans for development and operation were approved
in 1999: Huldra, Borg, Sygna and Tune. In recent years,
the authorities have worked towards facilitating further
development of time-critical discoveries and exploitation
of existing infrastructure through its consideration of
submitted plans and the announcement of blocks in the
North Sea.

Investments on the Norwegian shelf remained high in
1999, but will be lower in the next few years as major
development projects are completed and new fields that
received PDO approval in 1999 will not entail such large
investments. Fields that are under consideration for
development are generally smaller than in previous years,
and several of the largest discoveries are dependent upon
gas sales.

The authorities have evaluated the framework conditions
for the oil and gas activities in a new Storting White Paper
currently under preparation, and have indicated some relief
in these conditions. Moreover, the price of oil rose sharply
in the last half of 1999, and several plans for development
and operation were submitted to the authorities at the end
of the year. These plans will be considered in 2000.

New discoveries

A total of five discoveries were made on the Norwegian
shelf in 1999, three in the Norwegian Sea and two in the
North Sea. 28 exploration wells were completed during
the course of the year; 18 wildcat wells and 11 appraisal
wells.

Exploration for oil and gas in the deep-water areas of
the Norwegian Sea continued in 1999. Saga Petroleum
drilled a dry well on Gjallarryggen at a depth of 1,352
metres. So far, this constitutes the record for deep-water
drilling operations on the Norwegian shelf. The results of
the first round of drilling in deep water in the Norwegian
Sea are thus the two gas discoveries 6707/10-1 Nyk and
6305/5-1 Ormen Lange, with gas resources amounting to
about 360 billion Sm®.

Statoil, as operator of well 6507/3-3, made a gas disco-
very on Denna terrace which has been named Idun. The
discovery is located just to the north of the 6507/5-1 Skarv
oil and gas discovery. Saga, as operator of well 6406/2-7,
made a new discovery of gas and condensate to the south-
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west of the Kristin discovery. Although the resource
estimates are uncertain, this discovery could make a
significant contribution to the development of discoveries
on southern Haltenbanken. Shell made a minor oil disco-
very in well 6407/9-9 near the Draugen field.

Two small oil discoveries were made in the North Sea.
Both of the discoveries are located close to infrastructure.
One of the discoveries, proven by Statoil in well 9/2-9 S,
has already been phased in to the Yme field. Phillips was
responsible for the other discovery which was made near
Ekofisk in well 2/7-31.

Environment

In general, significant attention is given to environmental
issues in the petroleum activities. The Norwegian Petro-
leum Directorate’s paramount goal and result targets reflect
the Directorate’s responsibility and tasks as regards the en-
vironment. The external environment is safeguarded as an
integral part of the work aimed at proper management of
the Norwegian petroleum resources.

In 1999, the Norwegian Petroleum Directorate, in
cooperation with the Norwegian Pollution Control
Authority, carried out two supervision audits that were
specifically aimed at the operators’ safeguarding of the
external environment. Forecasts have also been prepared
for emissions of CO,, NO , nmVOC, CH, and discharges
of produced water. Together with the Ministry of Petro-
leum and Energy, the Directorate has prepared an
environmental publication which provides an overview of
the environmental aspects on the Norwegian shelf.

The Norwegian Petroleum Directorate aims at ensuring
that the industry develops efficient and environmentally
friendly solutions that simultaneously ensure good resource
utilization and creation of value. In this context, the
Directorate has been an active contributor to MILJOSOK
in 1999, and has also participated in the authorities’
negotiating delegation, which attempted to achieve an
agreement with the industry regarding reduction of nmVOC
emissions from buoy loading.

Preliminary figures show that CO, emissions from the
petroleum activities amounted to approximately 9.8 million
tonnes in 1999, an increase from 8.3 million tonnes in 1998.
CO, emissions per produced unit increased by a scant 3 per
cent from 1998 to 1999.

The fields’ final phase and disposal of installations

We are now standing at the threshold of a new period on
the Norwegian shelf in which decisions and measures taken
in connection with field shutdowns or other termination of
the use of installations will take on increasing importance.
The Norwegian authorities have appointed an inter-mini-
stry committee whose task is to prepare a national policy
for disposal of installations that have been used in the pe-
troleum activities. A study program has been implemented
under the direction of the committee in order to evaluate
the disposal of pipelines. This study program was completed
in 1999, and a summary report has been prepared. The
Norwegian Petroleum Directorate also contributes through
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its assessments in respect of the decommissioning plans for
the individual fields or transportation systems. The Nor-
wegian Petroleum Directorate is also assisting the Ministry
of Petroleum and Energy (MPE) in the formulation of a set
of guidelines for decommissioning plans.

Data management

In a situation where the volume of information is increasing
and information technology is developing at a rapid pace, it
is crucial for the efficiency of the petroleum activities that
new technology is put to use. The Norwegian Petroleum
Directorate is still the project manager of the DISKOS
project, which is a joint data solution for 15 oil companies.
Empbhasis has been placed on reducing unnecessary report-
ing to the authorities. At the same time, the Norwegian
Petroleum Directorate expends significant resources on
improving the quality of data that has already been reported.
This is to ensure that data incorporated in the Norwegian
Petroleum Directorate’s many reports, analyses and forecasts
is of the best possible quality. The Directorate also places
great emphasis on making data that is no longer confidential
accessible to the industry in an efficient manner. The Nor-
wegian Petroleum Directorate has participated in various
industry measures aimed at standardization of data models
and terminology. The Norwegian Petroleum Directorate
has also been among the initiators of the industry network
SOIL, the use of which is steadily increasing.

Regulatory development

In 1999, the Norwegian Petroleum Directorate continued
work on a further simplification and clarification of the
regulations. In the new safety and working environment
regulations, the number of topical regulations will be
reduced from the current 14 to four, within the areas of
management, operations, technology and duty of informa-
tion.

The regulatory reform does not have the objective of
tightening the technical requirements placed on the activi-
ties, but will continue the current regulation within the frame
of a new regulatory structure. The change will make the
regulations more accessible and will provide the supervis-
ion authorities with more comprehensive and effective ma-
nagement instruments. In addition, the objective is to prov-
ide for greater use of recognized industry standards, as well
as to improve the predictability in connection with
application of the regulations vis-a-vis mobile installations.
The plan is for the new regulations to enter into force in
2001.

As a step in the work to transfer as much as possible of
the Norwegian Petroleum Directorate’s guidelines to
industry standards, the Directorate participates actively in
international and national standardization work with
relevance for safety and the working environment in the
petroleum activities.

The Norwegian Petroleum Directorate has continued its
annual updates of the regulations in 1999. This work is
aimed at ensuring that the regulations are always as practical
as possible, and that they are adapted to national and inter-
national developments.
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The work on developing a so-called “acknowledgement
of compliance” system for mobile units has continued in
1999. The Directorate assumes that, among other things,
this system can contribute to cost-effective development and
operations by preventing unnecessary costs as a consequence
of incorrect interpretation and application of regulatory
requirements. A pilot project has been carried out in which
the system has been applied in connection with an
application for consent for activities which included the use
of a mobile drilling rig. It is expected that the system will
be in force in the latter part of 2000.

Within the area of resource management, the work has
been concentrated on preparation of two new Directorate
regulations to replace four existing regulations, as well as
assistance to the Ministry in the preparation of guidelines
under the Petroleum Act and regulations. The regulations
will consist of a main regulation that covers all phases of
the petroleum activities and a new regulation relating to
metering, that will summarize the current regulations relating
to fiscal metering and the regulations relating to fuel and
flare gas metering for computation of the CO, tax. The
objective is to develop comprehensive regulations for the
resource management area that will contribute to cost-
effective management and coordinated action between the
petroleum industry and the authorities.

International cooperation

As in previous years, the Norwegian Petroleum Directorate
has had significant international involvement in 1999. There
has been broad participation in international professional
forums and the professional cooperation in the North Sea
region has been continued. In addition to the United King-
dom and Denmark, there is now also close cooperation with
the Netherlands and the Faroe Islands. The Norwegian
Petroleum Directorate enjoys good cooperation with
INTSOK, which has established an office in Stavanger. The
cooperation with NORAD aimed at assisting developing
countries within the field of petroleum management has also
laid claim to a significant amount of work in 1999. Similarly,
the Norwegian Petroleum Directorate has assisted Petrad
in the implementation of a number of seminars and
conferences both in Norway and abroad.

Safety and working environment challenges

The industry has implemented significant organizational
change processes which have proven to lead to unclear
responsibility in important areas. At the same time, the ave-
rage age of the installations is increasing, with the
maintenance problems this entails. In many cases,
profitability requirements for the development of marginal
fields also leads to challenges in relation to health, safety
and environmental requirements.

The companies’ efforts to reduce operating costs were
further intensified in 1999, due in part to the low oil price
at the beginning of the year. The Norwegian Petroleum
Directorate takes a positive view of initiatives to reduce
investment and operating costs, if the decision processes
leading up to this are properly managed by the companies.
The supervision carried out by the Directorate in 1999 aimed
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at these organizational changes has in many cases revealed
that there are inadequate overall evaluations behind the
decisions and measures that are implemented. It almost
seems as if an element of short-sightedness is entering into
the companies’ dispositions. Safety and the working envi-
ronment face challenging circumstances in organizations
where the management horizon is short. Therefore, it is the
opinion of the Norwegian Petroleum Directorate that both
the industry and the supervision authorities face conside-
rable challenges to ensure that safety and the working envi-
ronment are maintained and further developed under these
new forms of organizing the activities.

Accidents and events

Tragically, there was a serious accident in 1999 that led to
one person losing his life. The accident occurred in
connection with pipe handling in the derrick. Even though
this was the first fatal accident within the Norwegian Petro-
leum Directorate’s sphere of responsibility since 1995, we
must nevertheless underline the fact that the absolute goal
is that accidents leading to serious personal injury or death
shall not occur. The Directorate’s review of information
concerning injuries and undesirable events shows that
accidents can be avoided, if the risk associated with the
operations is managed in a professional manner.

There were no accidents in 1999 that led to serious dam-
age to the environment, significant material loss or
interruption of production.

The frequency of accidents involving personal injury
has remained stable at about the same level in recent years.
Even though the Directorate does not regard injury rates in
the petroleum activities as a whole to be particularly high, it
still believes that the injury frequency must be reduced.

The total number of gas leaks was somewhat higher than
in 1998, but the proportion of potentially critical leaks was
slightly lower. The number of fires and near-fires is higher,
but the increase is attributed to fires of an insignificant size.
Nevertheless, all fire or near-fire situations present a
potential hazard, which leads the Directorate to continue
its focus on avoiding fires and near-fires.

Both the number and frequency of reported cases of
work-related disease are somewhat lower in 1999 after a
period of several years of substantial increases, mainly as a
result of improved reporting routines. The decline in the
number of cases may be due to the fact that the preventive
work is beginning to have a positive effect. However, there
are indications that the reporting is still not complete, so
that there is still uncertainty related to the trend in this area.
In addition to individual suffering, work-related diseases
cost both the companies and society a great deal of money.
Therefore, it is important that the companies observe good
reporting routines so as to contribute to obtaining a better
basis for prioritizing efforts in this area.

The Directorate registers, investigates and follows up
accidents, injuries and events and uses the results as an im-
portant part of the basis for prioritizing measures. These
prioritizations provide guidelines for the supervision,
regulatory work, information activities and further
development of the Directorate’s own expertise.
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Information

1999 was the first full year of operation for the Norwegian
Petroleum Directorate’s publication, “Norwegian Petroleum
Diary”, which is published in English and Norwegian
(“Sokkelspeilet”) versions on a quarterly basis. The main
objective of the publication is to reflect the activity on the
Norwegian shelf and illustrate the role of the Norwegian
Petroleum Directorate in the petroleum activities. The Nor-
wegian Petroleum Diary has received an excellent response,
and the number of subscribers has doubled since the first
issue was published in the autumn of 1998. This extensive
interest both at home and abroad shows that the Norwegian
Petroleum Diary has been a very good and positive
commitment area for the Norwegian Petroleum Directorate.

Norwegian Petroleum Directorate Annual Report

Organizational development

On the basis of a preliminary project run in 1998, a decision
has been made to implement an organization development
project called “NPD 2000 and Beyond”. Work on the
project is scheduled for 1999 and 2000. A program for the
entire project was prepared in 1999. External challenges
and opportunities were analyzed, work processes were
described and a working environment analysis was
conducted. Improvement work is underway on the basis of
this analysis. The assumptions and premises for the future
organization will be concretized during the first half of 2000,
after which a new organizational model will be prepared.
A new organization can thus be operational at the turn of
the year 2000/2001.

Stavanger, 3 April 2000

iy

Gunnar Berge
Director General
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11 INTRODUCTION

The contribution of the Norwegian Petroleum
Directorate within the area of resource management shall
beto create the greatest possible value for the society from
the oil and gas activities. The Norwegian Petroleum
Directorate shall bethe central advisory and implementation
body of theMinistry of Petroleum and Energy. Thisrequires
that the Norwegian Petroleum Directorate at al timeshasa
good overview of development within all phases of the pe-
troleum activities through continuousfollow-up.

The petroleum activitiesrepresent substantial valuesfor
the parties involved. It is of great significance that the
professional expertise and knowledge of the authoritiesare
at ahigh level in order to ensure that social considerations
are safeguarded in a satisfactory manner.

1999 has been characterized by extensive oil price
fluctuations. At the beginning of the year, the price was about
USD 10 per barrel. Theimplementation of production cut-
backsin al OPEC countriesexcept Iraq, aswell asmeasures
resulting in lower production in other countries including
Norway, contributed to a considerable price increase. In
December 1999, the il pricewasin thevicinity of USD 26
and at its highest level for the year. The production in the
OPEC countrieswasreduced by 4.7 per cent compared with
1998. During the same period, the world’s proven oil
reserves were reduced by 1.8 per cent, mainly dueto Me-
Xico reducing its reserves by more than 40 per cent.

In Norway, the low oil price increased the expected
downturn in investments within the petroleum sector and
resulted in dramatic changes in the activity level over the
year. In particular, the downturn was noticeable within the
area of development, while the exploration activities were
not affected to the same degree. However, the number of
new discoveries and associated resource estimates were
reduced compared with the previousyear.

The Norwegian production of oil and NGL in 1999
amounted to about 3.1 million barrels per day, a slight
reduction compared with thelevel of 1998. Norwegian gas
exports amounted to 45.5 billion Sm® and constituted a 6.8
per cent increasefrom the previousyear. Thetotal remaining
discovered resourcesof oil, NGL, condensate and gaswere
reduced by 136 million o.e. in 1999. We produced more
than we discovered and devel oped in existing discoveries.

The Norwegian Petroleum Directorate has continued its
strong focus on data cooperation with the industry in order
to simplify and standardize reporting from the companies
and to provide for more efficient exchange of information
through better exploitation of computer technology.

Anincreasing amount of activity hasbeen related to con-
sidering plans for decommissioning of fields and disposal
of installations. The Norwegian Petroleum Directorate has
also participated in ajoint ministerial program that is eva-
luating disposal solutionsfor pipelines.

12 REGULATIONS
The regulatory work within the area of resource manage-
ment has been focused on preparing two new Directorate

1. Resource Management

regulationsaswell asto assist the Ministry withitswork on
preparing guidelines based on the Petroleum Act and
regulations.

The two new regulations will replace the previous
regulatory provisionsonthedirectoratelevel withinthearea
of resource management. The regulations consist of one
main set of regulationsthat will cover all phases of the pe-
troleum activities and a new set of regulations relating to
metering that will synthesizethe current regulationsrelating
to fiscal measurement and the regulations relating to
measurement of fuel and flare gas for calculation of CO,
tax. Theregulations are scheduled for an external hearing
in 2000 and implementation in 2001.

In addition to theregulations, aset of topical guidelines
arebeing prepared that will provide explanatory guidelines
within certain areas. Examples include guidelines for
resource classification, guidelinesfor digital datareporting
and guidelines for annual status report for fields in
production.

The guidelines for PDO and PIO, prepared under the
direction of the Ministry of Petroleum and Energy, have
been subject to an external hearing in 1999.

The objective of the regulatory work is to develop
unified regulations that contribute to cost-effective mana-
gement and good interaction between the petroleum industry
and the authorities.

13 RESOURCE ACCOUNTING

The Norwegian Petroleum Directorate’s resource
accounting includes an overview of both the original mark-
etable and remaining petroleum volumes on the Norwegian
continental shelf. Changes in the resource accounting are
inter alia due to new discoveries or that the resource
estimates for existing fields and discoveries are adjusted
based on new surveys or new production technology. The
remaining resources are also reduced by production.

The resource accounting is based on four products: oil,
gas, condensate and NGL. Asthiswasdonethefirst timein
1998, it will not be possibleto comparereporting fromyears
previous to 1998 for individual products.

131 RESOURCE CLASSIFICATION SYSTEM
The Norwegian Petroleum Directorate has followed
previous practice in the way the discovered resources are
classified and entered into the resource accounts. The
resourcesaredivided into 12 different classes. Classes0to
7 are for the discovered, recoverable resources, Class 8 is
for the resourcesfrom possible future measuresto increase
the recovery factor and Classes 9 to 11 for undiscovered
resources. The classes are:

Class0:  Reserveswhere production has ceased
Class1l: Reservesinproduction

Class2:  Reserveswith an approved development plan
Class3:  Resources in the late planning stages (PDO

approval within 2 years)

Resource management
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Class4: Resources in the early planning stages (PDO
approval within 10 years)

Class5:  Resources that may be developed in the long
term

Class6:  Resourceswhere developmentisnot very likely

Class7:  Resourcesinnew discoverieswhere evaluation
isnot complete

Class8: Resources from potential future measures to
increaserecovery rate (measureswhich are not
planned, possibly exceeding present-day tech-
nology)

Class9  Resourcesin prospects

Class10: Resourcesinleads

Class11: Unmapped resources

The main principle in the classification system is that
the original recoverable reservesin afield or a discovery
shall be classified according to where they are located in
the devel opment chain from when adiscovery ismade, or a
new measureto increase therecoverableresourcesin afield
isidentified, and up to when the production of theresources
iscomplete. The system takesinto account that afield or a
discovery may have resources in several classes, i.e.,
resources of varying maturity in the development chain.

Resourcesis a generic term used for all types of petro-
leum volumes.

Reservescompriserecoverabl e resourcesin accordance
with approved plansfor fields in production and for fields
under development. In other words, reservesaredistributed
among the first three classes. A distinction can be made
between original recoverable and remaining reserves.

A depositisan accumulation of petroleuminageological
unit, delimited by rocks with structural or stratigraphic
boundaries, contact surfaces between petroleum and water
in the formation, or a combination of these, so that the pe-
troleum concerned isin continuous pressure communication
through fluid or gas.

A discovery is a deposit or several deposits together,
which through testing, sampling or logging has shown pro-
bable mobile petroleum.

A field is one or more discoveries together which are
covered by an approved Plan for Development and
Operation (PDO) or have been granted an exemption from
the PDO requirement.

Thereisonly onediscovery well for each discovery. This
means that wildcat wells which prove resourcesthat are or
will beincluded intheresource estimatefor an existing dis-
covery are not considered to be new discovery wells. The

Table 1.3.1 Total petroleum resources on the Norwegian continental shelf

Qil Gas NGL Million Cond. Total o.e.
RC Million Sm® Billion Sm® tonnes Million Sm® Million Sm”®
FIELD
0 Reserves where production has ceased 32 114 4 1 152
1 Reserves in production 3277 1484 107 88 4 988
2 Reserves approved for development 199 275 12 35 524
Total reserves in fields 3508 1873 122 125 5 665
Reserves sold up to and including 31 Dec. 1999 2 006 626 49 29 2725
Remaining reserves 1502 1247 73 95 2 939
3 Resources in the late planning stages 92 110 8 0 212
4 Resources in the early planning stages 56 755 17 2 836
5 Resources which may be developed over the long 16 37 0 0 54
term
6 Resources where development is not very likely 7 2 0 0 9
7 Resources in new discoveries that will be included in 3 0 0 0 8
other fields
Total resources in fields 173 904 26 2 1113
Total recoverable reserves and resources in 3681 2777 148 127 6 778
fields
DISCOVERIES"Y
3 Resources in the late planning stages 227 422 30 122 809
4 Resources in the early planning stages 19 361 1 13 394
5 'Resources which may be developed over the long 109 261 5 42 419
term
6 Resources where development is not very likely 39 62 2 1 105
7 New discoveries 1 39 0 36 76
Total recoverable resources in discoveries 396 1145 38 213 1 804
OTHER RESOURCES
8 Resources from potential future measures to 500 500 0 0 1 000
increase production
9- Undiscovered resources 1338 2 318 0 0 3656
11
Total recoverable potential 5916 6 740 186 340 13 238
Reserves sold up to and including 31 Dec. 1999 2 006 626 49 29 2725
Remaining 3910 6114 137 311 10 512

Y Discoveries in Resource Classes 3 and 4 also contain resources in higher resource classes; the volumes are therefore not directly comparable with Tables 1.3.3 and 1.3.4.
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discovery year istheyear the discovery well wastemporarily
abandoned or completed.

Class 8 comprises the oil and gas volume that could
have been recovered in addition to the resources included
in the present fields and discoveries if the average future
recovery rate is 50 per cent for oil and 75 per cent for gas.

Undiscovered resources comprise both mapped
prospects (Classes 9 and 10) and unmapped resources in
areaswhere play modelshave been defined (Class 11). There
is always great uncertainty connected with analyses of
undiscovered resources. The size stated for undiscovered
resourcesisthe statistical expected value.

132 RESOURCE ACCOUNTING FOR 1999
Theestimated total for original recoverablereservesonthe
Norwegian continental shelf is 13 238 million Sm® ail
equivalents(0.e.). 5665 million Sm? o.e. (43 %) hasaready
been developed or is approved for development. Of this
total, 2725 million Smé 0.e. has been produced. Thismeans
that there is 2939 million Sm® o.e. remaining reserves in
fields. In discoveries not yet approved for development, the
total recoverable reserves are 1804 million Sm® o.e. (appr.
14 %). The undiscovered resources are estimated at 3656
million Sm® 0.e. (27 %) and resources from potential future
measures to increase the recovery factor are estimated at
1000 million Sm? o.e. (8 %).

The complete resource accounting for the Norwegian
continental shelf isshownin Table 1.3.1.

133 CHANGESIN 1999
Changes from 1998 to 1999 are shown in Table 1.3.2.

Older fields and discoveries

For older fields and discoveries made before 1998, the ail
resources, including NGL resources, haveincreased by 17
million Sm3 and the gas resources by 73 billion Sm3. The
changes are based on revisions of the resource estimates
for anumber of thefieldsand discoveries. All mgjor changes
are described in Chapter 1.3.5.

New discoveries

Five new discoveries were made on the Norwegian conti-
nental shelf in 1999. Most of the discoveries have not yet
been completed and the preliminary estimate is that the
resource growth due to new discoveries will be 45 to 50
million Smé ail (including NGL and condensate) and 55 to
80 billion Sm*gas. Thisis not enough to replacetheyear’s

Table 1.3.2. Changes in the discovered resources
RC

0 Technical change for fields where production has ceased

1-2 Reserves in fields approved before 1999
3-6 Resources associated with fields
3-7 Resources in discoveries made before 1999

8 Resources from potential future measures to increase the

recovery rate
Total changes

Net production in 1999, excl fuel
Change in remaining

e Offshore Norway 1999

production of oil, but it does cover the year’s production of
gas.

Production

Recovery of petroleum onthe Norwegian continental shelf
in 168.6 million Sm® oil, 48.3 hillion Smé gas, 5.4 million
Sm?® condensate and 3.5 million tonnes NGL. In addition,
0.7 billion Sm® gaswas flared and 2.6 billion Sm®gas was
used for fuel.

134 RESOURCE STATUS

Theresource accounting for the Norwegian continental shelf
ispresentedin Table 1.3.1. and the geographical distribution
of resourcesis shown in Figure 1.3.1. The uncertainty of
the resource accounting for the petroleum resources is
shown in Figure 1.3.2. The resources on the Norwegian
continental shelf are divided according to the Norwegian
Petroleum Directorate’ sresource classification system.

Fields where production has ceased, Class 0

Lille-Frigg ceased productionin 1999. The number of fields
on the Norwegian continental shelf where production has
ceased isnow ten. The resourcesin these fields (Resource
Class 0) are shown in Table 1.3.3.

Resourcesin fieldswhich arein production or have an
approved plan for development and operation, Classes
land 2

Asof 31 December 1999, 60 fields on the Norwegian con-
tinental shelf have been approved for development,
including the ten fields where production has ceased. Troll
is considered to be one field, in spite of the fact that it
consists of separate devel opmentswith different operators.
Four plans for development and operation have been
approved in 1999; Huldra, Borg, Sygnaand Tune.

Eight new fields started production in 1999: Balder,
Borg, Gullfaks Ser, Jotun, Oseberg Jst, Rimfaks, Visund,
and Asgard. Of 50 fields in Classes 1 and 2, 46 were
producing at the end of the year. Four fields have been
approved for development, but have not yet started
production (Table 1.3.3).

Thisyear’'sreporting of resourcesin fields that may be
subject to subsequent development and of resources from
measures to increase recovery, follows the practice
introduced in 1997 for reporting these resources separately
(Table 1.3.3).

The total recoverable reserves in fields approved for

Qil/NGL/Cond. Gas Total
Million Sm® Billion Sm®> = Million Sm®o0.e

1 2 3

60 122 181

-61 52 -113

17 0 18

0 0 0

17 73 90

179 47 226

-162 25 -136

Resource management
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Figure 1.3.1
Geographical distribution of petroleum resources on the
Norwegian continental shelf
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development are 5665 million Sm3 o.e., divided between
3508 million Sm? oil, 1873 hillion Sm? gas, 125 million
Sm? condensate and 122 milliontonnesNGL (Table 1.3.1).
Reservestotaling 1113 million Sm? o.e. have been registe-
red as additional resources in fields. These are divided
among 173 million Sm? ail, 904 billion Sm? gas, 2 million
Sm? condensate and 26 million tonnes NGL.

A tota of 2725 million Sm? o.e. has been produced,
divided between 2006 million Sn¥ oil, 49 million tonnes
NGL, 29 million Sm® condensate and 626 million Sm? gas.
Thedistribution between original recoverable and remaining
petroleumisshown in Table 1.3.4.

Resources in discoveries in the late planning stages,
Class 3

At theend of the year, there were 22 discoveriesin the late
planning stages (Table 1.3.5). This includes discoveries
which have submitted plansfor devel opment and operation
for consideration by the authorities or discoveries where
the operator hasindicated that a plan for development and
operation will be submitted and whereit is assumed that a

plan will be approved by the authorities within two years.
The petroleum resources in these discoveries constitute a
total of 809 million S o.e.

Resources in discoveries in the early planning stages,
Class4

Asof theend of theyear, there were eight discoveriesinthe
early planning stages (Table 1.3.5). Thismeansdiscoveries
where it is assumed that a plan for development and
operation will be approved during the course of 2-10 years.
The resource volume constitutes 394 million Sm® o.e.

Resources in discoveries which may be developed over
thelong term, Class 5

Asof theend of the year, 49 discoveries (Table 1.3.5) have
beenidentified which the Norwegian Petroleum Directorate
believes may be devel oped over thelong term, even though
many of the discoveries are currently not considered to be
profitable by the licensees. This class also includes some
discoveriesinrelinquished areas, which the Norwegian Pe-
troleum Directorate neverthelessassumeswill bere-awarded
and devel oped over thelong term. Theregistered resources
amount to 419 million Sm*o.e.

Resources in discoveries where development is not very
likely, Class 6
Asof theend of the year, 44 discoveries have been registe-

Figure 1.3.2
Uncertainty in estmates of petroleum resources
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red for which profitable devel opment isnot expected without
significant changes in technology or price (Table 1.3.5).
Most of these discoveries are very small. Some have such
poor reservoir properties that they cannot be produced
profitably with today’s technology and oil price. Thereis
great uncertainty with regard to the resource estimate.
However, the Norwegian Petroleum Directorate estimates
that technically about 105 million Sm® 0.e. may be produced
from these discoveries.

Resourcesin discoverieswhereevaluation isnot complete,
Class 7
As of the end of the year, four discoveries have been regi-
stered inthisclass. The preliminary estimatesfor discoveries
in Class 7 amount to about 76 million Sm*o.e. (Table 1.3.5.).
The resources from 6406/2-7 are not included as the
evaluation of the discovery has not been completed. These
resources come in addition to the registered resources, as
thistotd isstill included in the undiscovered resourcesclass.
The are no official estimates for most new discoveries
made in 1999, but the Norwegian Petroleum Directorate
assumes that the total of these estimates will be about 45-
60 million Smé oil and 55-80 hillion Sm? gas. Of the five
new discoveriesin 1999, 9/2-9 Sand 2/7-31 have beenregi-
stered as discoveries that will be included in other fields.
Discovery 6407/9-9 hasbeenregisteredin Class 6 and 6507/
3-3in Class 5. Discovery 6406/2-7 has been registered in
Class7, for thetime being without aresource estimate. Some
discoveries have been reported in fields or in other
discoveries (Table 1.3.6).
135 CHANGESIN RESOURCE ESTIMATES
SINCE THE LAST ANNUAL REPORT
A number of adjustments have been made to the estimates
for resources and reservesfor fields and discoveriesduring
1999. Thetotal changesare showninTable1.3.2. Themost
important changes are discussed below:

Fieldsin production and fields approved for devel opment,
Classes 1 and 2

Borg

Theresources (except long-term test) have been moved from
Resource Class 3to Resource Class 1. Thereserves estimate
has been increased from 9.4 to 12.6 million Sm?® oil as a
result of anew reservoir model.

Brage

The total oil reserves have been reduced from 54 to 46.7
million Sm3, Thisis mainly the result of poorer reservoir
properties in the Fensfjord formation than previously
anticipated.

Ekofisk

The increase of the oil reserves is the result of reduced
residual oil saturation and positive results in flank wells.
The NGL estimates have been reduced.

e Offshore Norway 1999

Embla
Increased oil reserves are due to remapping of thefield as
well astheresultsfrom anew well.

Gullfaks Ser
Reduced oil reservesare dueto poorer production properties
than expected in the Statfjord formation.

Njord

Additional resources in the Tilje formation have been
included inthe main area of thefield (i.e. inthe area of the
original PDO). The volume of ail in place has been
recalculated. The estimate for ail in placein the main area
of the Tilje formation has been reduced due to the disco-
very of gasin the southern central area and new well tests
that show that the Tiljeformationisthinner onthe east flank.

Rimfaks
Increased reserves are due to positive well tests, better
production properties and richer gas.

Statfjord

The reserves on the Statfjord field have been adjusted
upwards since 1998. Thisisbased on phase-out analyses of
the Brent formation, new simulation results from the Stat-
fjord formation, implementation of WAG injection in the
Brent group and new information from the North flank.

Valhall

The increase of the reserves on Vahall is due to a new
reservoir model with anincrease of resourcesin place. This
is based on new well datafrom 1998 and 1999.

Asgard

Recoverable oil reserves have been reduced to 64.6 million
Sme. This is the result of reduced oil recovery on Smer-
bukk due to more shallow contact and poorer reservoir
properties. The recoverable condensate reserves have been
increased from 37.4 Sm? to 49 million Sne. Thisistheres-
ult of increased condensate production on Smarbukk due
to changesin the composition of the fluid. Recoverable oil
reserves have been increased from 191 billion Sm?to 198
billion Sm3. This is due to increased gas reserves on
Midgard.

Discoveriesin the late planning stages, Class 3

1/3-3 Tambar
The resource estimate has been adjusted downward due to
an assumed change in production strategy.

25/8-10 SRinghorne
The resource estimate has been adjusted upwards due to
wellsdrilled in 1999.

34/11-1 Kvitebjarn
Theresource estimate has been adjusted downwards dueto
changesin processing preconditions.

Resource management

13



Resource management

Offshore Norway 1999 e Norwegian Petroleum Directorate Annual Report

Table 1.3.3 Reserves and resources in fields
Reserves where production has ceased (Resource Class 0) 1)

Qil Gas NGL Condensate Qil equivalents
Mill Sm® Bill Sm® Mill tonnes Mill Sm® Mill Sm® Discovery year

Albuskiell 7.4 15.9 1.0 24.6 1972
Cod 2.9 7.5 0.5 11.1 1968
Edda 4.8 2.1 0.2 7.2 1972
Lille-Friaa 2.3 1.3 3.6 1975
Mime 0.4 0.1 0.5 1982
Nordgst Friag 11.6 11.7 1974
Odin 29.3 29.3 1974
Tommeliten Gamma 3.9 9.2 0.6 13.9 1978
Vest Ekofisk 12.2 26.9 1.4 40.9 1970
@st Frigg 9.4 0.1 9.4 1973
Total 31.6 114.3 3.7 1.4 152.1

1) Original recoverable reserves in fields where production has ceased is equivalent to the volume delivered. Any remaining recoverable resources are included in appropriate resource
class.

Reserves in production or with an approved development plan (Resource Classes 1 and 2)

Qil Gas NGL Condensate Qil equivalents
Mill Sm* Bill Sm® Mill tonnes Mill Sm® Mill Sm* Discovery year 2

Balder 26.7 26.7 1967
Borg 12.6 1.6 0.4 14.7 1992
Brage 46.7 2.6 0.7 50.2 1980
Draugen 111.6 0.0 111.6 1984
Ekofisk 417.1 142.2 13.3 576.6 1969
Eldfisk 109.1 50.7 4.2 165.2 1970
Embla 14.5 7.2 0.7 225 1988
Frigg 119.8 0.5 120.2 1971
Froy 5.5 1.6 0.1 7.2 1987
Gullfaks 314.8 21.2 2.0 338.6 1978
Gullfaks Sar 32.8 61.2 94.0 1978
Gulifaks Vest 3.6 0.4 4.0 1991
Gullveig 2.7 2.0 4.8 1995
Gungne 8.4 1.0 3.0 12.6 1982
Gyda 30.7 3.8 15 36.4 1980
Gyda Sar 5.6 3.7 0.7 10.2 1991
Heidrun 183.8 19.9 0.1 203.9 1985
Heimdal 6.9 44.6 51.5 1972
Hod 8.2 1.5 0.2 10.0 1974
Huldra V) 18.7 0.3 7.4 26.4 1982
Jotun 31.1 1.0 32.1 1994
Loke 3.5 0.5 1.2 5.4 1983
Murchison 13.6 0.4 0.4 14.5 1975
Njord 28.4 0.0 28.4 1986
Norne 80.4 15.0 1.4 97.3 1992
Oseberg ¥ 337.0 34.0 8.0 378.5 1979
Oseberg Sar V) 53.5 11.4 64.9 1984
Oseberg Vest 1.6 6.0 7.6 1984
Oseberg @st 22.8 0.8 23.6 1986
Rim faks 19.5 19.5 1983
Sleipner Vest 125.5 8.5 27.0 163.6 1974
Sleipner @st 38.5 9.7 21.3 72.4 1981
Snorre 225.3 9.2 6.0 242.3 1979
Statfjord 569.5 56.4 13.9 644.0 1974
Statfjord Nord 41.6 3.1 0.7 45.6 1977
Statfjord Jst 35.7 5.1 1.0 42.0 1976
Sygna 9.3 0.6 9.8 1996
Tor 27.2 11.6 1.2 40.4 1970
Tordis 29.9 3.1 0.7 33.9 1987
Tordis @st 5.2 0.5 0.1 5.9 1993
Troll® 195.0 653.3 12.7 864.8 1979
TuneV 0.0 24.0 0.1 6.1 30.2 1995
Ula 70.0 3.7 25 77.0 1976
Valhall 132.3 31.2 45 169.4 1975
Varg 4.4 4.4 1984
Veslefrikk 54.5 9.6 1.3 65.8 1981
Vigdis 33.3 2.3 35.7 1986
Visund 48.5 48.5 1986
Yme 9.3 9.3 1987
Asgard 64.6 198.1 28.0 49.0 348.1 1981
Total 34765 1758.9 118.2 123.5 5512.0

1) Fields with an approved development plan where production had not started as of 31 December 1999.
2) Discovery year is defined as the year of the oldest discovery well included in the field.

3) Including TOGI.

4) Gas from surrounding fields and discoveries is injected into Oseberg.
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Resources in fields

Resources in the late planning stages
Resources in the early planning stages

Resources which may be developed over the long term

Resources where developmentis not very likely

New discoveries

Table 1.3.4

Class 3
Class 4
Class 5
Class 6
Class 7
Total

oil
Mill Sm®

91.8
55.5
16.4
7.1
2.6
173.4

Original and remaining reserves in fields (Resource Classes 1 and 2)
Original marketable

oil

Mill Sm*®
Balder 26.7
Borg 12.6
Brage 9 46.7
Draugen 111.6
Ekofisk 417.1
Eldfisk 109.1
Embla 14.5
Frigg
Froy 55
Gulifaks “ 314.8
Gullfaks Sgar 32.8
Gulifaks Vest 3.6
Gullveig 2.7
Gungne 2
Gyda ¥ 30.7
Gyda Sar & 5.6
Heidrun 183.8
Heimdal 6.9
Hod 8.2
Huldra ¥
Jotun 31.1
Loke ? 0.0
Murchison 13.6
Njord 28.4
Norne 80.4
Oseberg 337.0
Oseberg Ser & 53.5
Oseberg Vest 1.6
Oseberg @st 22.8
Rimfaks 19.5
Sleipner Vest 2
Sleipner @st 249
Snorre ¥ 225.3
Statfjord ¥ 569.5
Statfjord Nord ¥ 41.6
Statfjord @st 9 35.7
Sygna & 9.3
Tor 27.2
Tordis * 29.9
Tordis @st 5.2
Troll 195.0
Tune &
Ula 70.0
Valhall 132.3
Varg 4.4
Veslefrikk ¥ 54.5
Vigdis 33.3
Visund 48.5
Yme 9.3
Asaard 64.6

Gas
Bill Sm® Mill tonnes

1.6 0.4
2.6 0.7
0.0
142.2 13.3
50.7 4.2
7.2 0.7
119.8
1.6
21.2 2.0
61.2
0.4
2.0
8.4 1.0
3.8 R5)
3.7 0.7
19.9 0.1
44.6
1.5 0.2
18.7 0.3
1.0
3.5 0.5
0.4 0.4
15.0 1.4
34.0
11.4
6.0
0.8
125.5 8.5
38.5 9.7
9.2 6.0
56.4 13.9
3.1 0.7
5.1 1.0
0.6
11.6 1.2
3.1 0.7
0.5 0.1
653.3 12.7
24.0 0.1
3.7 2.5
31.2 4.5
9.6 1.3
2.3
198.1 28.0

NGL ondensate

Mill Sm®

0.5
0.1

3.0

7.4

1.2

8.0

27.0
21.3

6.1

49.0

0.e.
Mill Sm*
26.7
14.7
50.2
111.6
576.6
165.2
22.5
120.2
7.2
338.6
94.0
4.0
4.8
12.6
36.4
10.2
203.9
51.5
10.0
26.4
32.1
5.4
14.5
28.4
97.3
379.0
64.9
7.6
23.6
17.2
163.6
72.4
242.3
644.0
45.6
42.0
9.8
40.4
33.9
5.9
864.8
30.2
77.0
169.4
4.4
65.8
35.7
48.5
9.3
348.1

Gas
Bill Sm®
109.7
755.0
37.3
1.6
0.1
903.7

oil
Mill Sm®
25.7
Reg. on Tordis
12.5
58.4
155.4
43.3
8.2
0.0
0.2
54.8
32.0
1.4
2.3
Reg. on Sleipner 2
2.7
Reg. on Gyda 3
132.9
0.8
1.8
0.0
30.2
Reg. on Sleipner 2
0.8
22.8
65.4
71.5
53.5
0.5
21.9
18.4
Reg. on Sleipner 2
0.0
153.8
72.5
25.4
16.3
9.3
6.4
7.2
Reg. on Tordis
136.5
0.0
10.2
70.5
2.7
18.7
21.9
47.9
2.7
60.7

)

)

Y Fields with an approved development plan where production had not started as of 31 December 1999.

3 All production from Gyda and Gyda Sgr is metered together and is subtracted from the reserves on Gyda.

)
2 All gas production from the Sleipner area is metered together and is subtracted from the reserves on Sleipner @st.
)
)

Offshore Norway 1999

NGL Condensate Oil equivalents
Mill tonnes Mill Sm? Mill Sm*
7.9 212.3
17.5 2.3 835.5
0.5 0.1 54.4
8.8
2.7
25.9 2.4 1113.7
Remaining
Gas NGL ondensate o.e.
Bill Sm® Mill tonnes  Mill Sm®  Mill Sm®
25.7
1.1 0.2 -0.1 13.8
0.0 0.0 58.4
29.9 3.6 189.9
19.7 1.1 64.3
5.0 0.4 13.8
7.3 0.0 7.2
0.4 0.0 0.6
3.5 0.7 -0.6 58.7
61.2 0.0 93.2
0.4 0.0 1.8
2.0 0.0 4.4
-0.9 -0.1 1.7
18.3 0.1 151.4
2.2 2.9
0.3 2.1
18.7 0.3 7.4 26.4
1.0 31.2
0.1 1.0
22.8
15.0 1.4 82.2
34.0 8.0 113.0
11.4 64.9
6.0 6.5
0.8 22.7
0.0 16.1
-6.0 0.7 -3.3 -8.4
5.9 4.0 -0.4 164.6
14.6 4.3 -2.6 90.1
2.2 0.5 -0.1 28.1
3.9 0.7 -0.1 21.0
0.6 9.8
1.1 0.1 7.6
1.3 0.2 -0.1 8.7
588.1 12.7 741.1
24.0 0.1 6.1 30.2
0.2 10.4
18.8 2.3 92.3
2.7
7.9 0.3 -0.1 26.8
2.3 24.2
47.9
2.7
198.1 28.0 49.0 344.2

4 Small negative figures for remaining resources is due to accounting considerations and is caused by lack of correspndence between approximate original recoverable

resources and exact production figures.

Resource management



Resource management

Offshore Norway 1999 e

Table 1.3.5 Resources in discoveries
Resources in the late planning stages (Resource Class 3)

Name of discovery Oil Gas NGL
Mill Sm* Bill Sm® Mill tonnes

16/7-4 Sigyn 5.8 2.0
2/12-1 Freja 2.0 0.3 0.1
25/11-15 Grane 112.0 -5.6

25/11-16 3.6

25/4-6S Vale 0.0 3.0

25/8-10 S Ringhorne 30.4 2.0

30/6-17 0.3 1.4

30/6-18 Kappa 1.3 3.1

30/9-19 2.0 8.8

34/11-1 Kvitebjgrn 49.7 0.4
34/7-23 S 2.9 0.4

34/7-25 S 2.3 0.2

35/11-4 Fram 325 17.2 0.8
35/8-1 11.7

35/8-2 11.7

35/9-1 Gjga 11.6 16.8 0.6
6406/2-1 Lavrans 62.5 9.4
6406/2-3 Kristin 39.1 5.9
6407/1-2 Tyrihans 23.0 4.0
6407/6-3 Mikkel 1.6 19.5 4.7
7121/4-1 Snghvit 20.8 176.3 5.7
1/3-3 Tambar 5.6 15 0.3
Total 228.8 448.2 33.8

Y Tyrihans includes resources in Tyrihans Nord and Tyrihans Ser.
2 Discovery year is defined as the year of the oldest discovery well included in the field.

Resources in early planning stages (Resource Class 4)

Qil Gas NGL
Mill Sm® Bill Sm® Mill tonnes

15/5-1 Dagny 5.8 1.0
2/4-17 Tjalve 1.3 1.7 0.1
25/5-3 Skime 4.3
25/5-4 Byggve 2.7
25/5-5 4.3
3/7-4 Trym 3.3
6305/5-1 Ormen Lange 314.7
6507/5-1 18.3 29.9
Total 239 362.4 1.1

Resources which may be developed in the long term (Resource Class 5)

Qil Gas NGL
Mill Sm® Bill Sm® Mill tonnes
1/2-1 0.1
1/5-2 Flyndre 5.1 1.6
15/3-1 S 0.0 3.6
15/3-4 11.5 5.8
15/5-2 3.4 0.2
15/5-5 6.0 0.3
15/8-1 Alpha 0.0 4.1 0.5
15/9-19 S Volve 5.2 0.8
16/7-2 1.8 0.3
18/10-1 1.2
2/2-1 0.4 1.1
2/2-5 2.4 0.0
2/4-10 2.4 0.0
2/5-3 Sgrgst Tor 0.9 0.3
2/6-5 0.9 0.0
2/7-19 3.6 35
2/7-22 0.6
2/7-29 3.0
24/12-3 S 45 0.1
24/6-1 Peik 0.0 5.3
24/6-2 6.6 1.3
24/9-3 3.3 0.1
24/9-5 2.7 0.0
25/7-5 2.0 0.2
25/8-4 1.0

Condensate
Mill Sm®
4.7

3.5

17.2

1.8
1.8

29.1
42.1

19.4
4.6
18.5
0.0
142.7

Condensate
Mill Sm*
1.0

0.9
0.7

0.8
5.4

3.7
12.6

Condensate
Mill Sm*®
15.5
0.2
1.1

0.5

1.2
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Oil equivalents
Mill Sm*®
13.0
2.4
106.4
3.6
6.5
32.3
1.7
4.4
10.7
67.4
3.3
2.5
50.7
13.5
13.5
29.1
103.8
88.8
47.7
31.8
223.0
7.5
863.7

Qil equiv alents
Mill Sm*
8.1
3.1
5.2
3.5
4.3
4.1
320.1
51.9
400.3

Qil equiv alents
Mill Sm*®
0.1
6.6
19.1
17.3
3.7
6.3
5.8
6.1
2.7
1.2
15
2.4
2.4
1.2
0.9
7.1
0.6
3.0
4.6
6.5
7.9
3.4
2.7
2.2
1.0

Discovery year &

)

1982
1987
1991
1992
1991
1997
1986
1986
1998
1994
1994
1996
1991
1981
1982
1989
1995
1997
1983
1986
1984
1983

iscovery year
1978
1992
1990
1991
1995
1990
1997
1998

iscovery year
1989
1974
1975
1982
1978
1982
1982
1993
1982
1980
1982
1992
1973
1972
1996
1990
1990
1994
1996
1985
1998
1981
1994
1997
1992
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30/10-6 0.0 57 5.7 1992
30/7-6 Hild 13.1 33.4 46.5 1978
34/10-23 Gamma 0.0 12.8 1.3 14.1 1985
34/4-5 2.4 2.4 1984
34/7-18 %74 17 1991
35/10-2 1.6 1.6 1996
35/3-2 Agat 43.0 43.0 1980
35/9-3 0.3 0.4 0.7 1997
36/7-2 11 11 1997
6406/3-2 Trestakk 8.6 8.6 1986
6407/8-2 0.4 1.4 1.8 1994
6506/11-2 Lange 3.5 1.8 5.3 1991
6506/12-3 Lysing 1.2 0.2 1.4 1985
6507/2-2 7oll 7.7 1992
6507/3-1 Alve 1.6 8.5 10.1 1990
6507/3-3 Idun 155 0.6 16.1 1999
6707/10-1 38.3 38.3 1997
7/7-2 2.4 0.1 2.5 1992
7120/12-2 10.7 10.7 1981
7120/12-3 4.1 4.1 1983
7121/4-2 Snghvit Nord 3.5 0.2 3.7 1985
7121/5-2 Beta 3.1 3.3 6.4 1986
7122/6-1 2.6 5.4 0.6 8.6 1987
7124/3-1 2.1 2.1 1987
Total 104.7 233.3 1.0 21.1 360.4

Resources where development is not very likely (Resource Class 6)

Oil Gas NGL Condensate Oil equivalents
Mill Sm*® Bill Sm® Mill tonnes Mill Sm® Mill Sm® Discovery year
1/3-1 1968
1/3-6 1.5 0.9 0.1 2.5 1991
1/9-1 Tommeliten Alpha 4.1 8.3 0.3 12.8 1977
15/12-8 1.0 0.5 1.5 1991
17/12-1 Bream 1.0 1.0 1972
17/12-2 Brisling 0.2 0.2 1973
17/3-1 1995
2/2-2 0.9 0.9 1982
2/3-1 1969
2/4-11 1974
2/4-14 1989
2/5-4 7.8 0.4 8.2 1972
2/5-7 2.9 2.9 1984
2/7-2 1971
2/8-17 S 1.0 0.2 1.1 1998
25/10-8 2.7 0.3 3.0 1997
25/2-5 Lille Fragy 3.1 4.9 8.0 1976
25/6-1 1.2 1.2 1986
25/7-2 1.0 1.0 2.0 1990
25/8-9 0.9 0.1 1.0 1997
29/3-1 0.6 1.0 1.6 1986
30/6-14 1984
30/6-16 1985
30/8-3 1998
33/9-6 1976
34/10-40 S 0.6 0.6 1995
34/11-2 S 2.9 4.5 7.4 1996
34/8-7 1993
6/3-1 PI 0.3 0.3 1985
6201/11-1 1.0 0.3 1.3 1987
6204/10-2 1997
6204/11-1 3.4 0.1 3.6 1994
6306/5-1 1.0 1.0 1997
6406/11-1 S 1.0 0.0 1.0 1991
6407/4-1 0.0 0.0 1985
6407/9-9 0.5 1.6 0.1 2.1 1999
6507/7-11 S 1997
7/12-5 1.1 1.1 1981
718-3 1.5 1.8 3.9 1983
7119/12-3 4.1 4.1 1983
7128/4-1 0.9 0.1 1.0 1994
7226/11-1 0.6 24.0 24.6 1987
7316/5-1 1.2 1.2 1992

Total 37.7 59.7 2.2 0.7 101.0
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Resources in new discoveries where evaluation is not complete (Resource Class 7)

Oil Gas
Mill Sm® Bill Sm®

2/1-11 0.3

2/5-11 1.0 0.1

6406/2-6 Ragnfrid 39.0
6406/2-7 Erlend

Total 1.3 39.1
Table 1.3.6

1999 discoveries reported as part of other fields or
discoveries

Discovery: Reported in field Discovery year
2/7-8 Eldfisk 1973
34/10-21 Gullfaks Ser 1984
2/11-10 S Hod 1994
25/7-3 Jotun Jotun 1995
25/8-8S Jotun Jotun 1995
33/9-0 Murchison N@ horst Murchison 1989
6608/10-4 Norne 1994
30/6-19 Beta Sadel Oseberg Sar 1986
15/9-20S Sleipner @st 1994
15/12-10 S Varg 1996
30/3-6S Veslefrikk 1994
34/7-13 Vigdis Vest Vigdis 1988
34/7-16 Vigdis 1990
34/8-4 S Visund 1991
9/2-3 Yme 1990
9/2-6 S Yme 1996
9/2-7S Yme 1997
9/2-9 S Yme 1999
6506/12-1 Smarbukk Asgard 1985
6506/12-3 Smearbukk Sgr | Asgard 1985
30/9-10 Oseberg Ser Oseberg Sar 1990
30/9-13 S Oseberg Ser Oseberg Ser 1991
30/9-15 Oseberg Sar Oseberg Ser 1994
30/9-16 K Oseberg Ser Oseberg Ser 1994
30/9-4 S Oseberg Ser Oseberg Ser 1985
30/9-5 S Oseberg Sar Oseberg Sar 1985
30/9-6 Oseberg Ser Oseberg Sar 1987
30/9-7 Oseberg Segr Oseberg Ser 1988
30/9-9 Oseberg Ser Oseberg Ser 1989

Discovery: Reported in discovery Discovery year
16/7-7S 16/7-4 Sigyn 1997
2/7-31 2/7-19 1999
24/9-6 24/9-5 1994
25/8-1 Ringhorne 25/8-10 S Ringhorne 1970
25/8-11 Ringhorne 25/8-10 S Ringhorne 1997
30/3-7 A 30/3-2 Veslefrikk 1998
30/3-7B 30/3-2 Veslefrikk 1998
30/3-7 S 30/3-2 Veslefrikk 1995
30/7-2 30/7-6 Hild 1975
34/7-29 SR 34/7-23 S 1998
35/11-2 35/11-4 Fram 1987
35/11-7 35/11-4 Fram 1992
35/11-8 S 35/11-4 Fram 1996
36/7-1 35/9-1 Gjga 1996
6407/1-3 Tyrihans Nord 6407/1- Tyrihans Ser 1984
6507/8-4 Heidrun Nord 6507/7-2 Heidrun 1990
7120/7-1 Askeladd Vest 7121/4-1 Snghvit 1982
7120/7-2 Askeladd Sentral ' 7121/4-1 Snghvit 1983
7120/8-1Askeladd 7121/4-1 Snghvit 1981
7120/9-1 Albatross 7121/4-1 Snghvit 1982
7121/7-1 7121/4-1 Snghvit 1984
7121/7-2 Albatross Ser 7121/4-1 Snghvit 1986
34/7-23 S

The resource estimate has been adjusted downwards as a

result of formation strength tests.

35/11-4 Fram

The resource estimate has been adjusted downward due to

achanged development concept.

NGL Condensate Oil equivalents
Mill tonnes Mill Sm* Mill Sm® Discovery year
0.3 1997
1.1 1997
36.0 75.0 1998
1999
0.0 36.0 76.4
35/9-1 Gjga

The resource estimate has been adjusted downward due to
achanged development concept.

6406/2-1 Lavrans
The resources have been adjusted upwards as a result of
well drilled in 1999.

6407/6-3 Mikkel
The reserves estimate has been increased somewhat as a
result of new studies.

7121/4-1 Snghvit
The resource estimate has been adjusted upwards based on
new studies.

Discoveriesin the early planning stages, Class 4

6507/5-1
The resource estimate has been adjusted downwards as a
result of wellsdrilled in 1999.

UNITSOF MEASUREMENT FOR
OIL AND GAS
Qil and gasare often stated in volumetric unitsunder defined
I SO standard conditions (temperature = 15°C and pressure
=1.01325 bar). Oil volumes are stated in million Sm3 (10°
Sm?3) and gas volumesin billion Sm3 (10° Sm3).

Oil and gasvolume unitsare converted to oil equivalents
when adding or comparing oil and gas resources and when
an exact figure for the quantity is not needed.

The conversion tooil equivalentsisbased on theamount
of energy that isreleased during oil and gas combustion.

As of 1 January 1996 the Norwegian Petroleum
Directorate states the total petroleum resources in Sm2 oil
equivalents (Sm3o.e.). We will therefore use the following
conversion factors when we add up or compare oil and gas
quantities:

1000 Smégasequals 1Sméo.e.
1 Smiail equds 1Sm®o.e.
1 tonneNGL equds: 1,3Sm3 o.e

Conversion from the NGL weight unit to Sm? oil
equival entsis somewhat more uncertain asthe composition
of the light hydrocarbon components may vary quite a bit
from field to field. We have elected to use afixed convers-
ion factor of 1.3 from tonnes NGL/condensate to Sm? o.e.
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Table 1.4.1
Production in million Sm?oil equivalents
Production Consumption Marketable products
1998 Oil Gas Cond. Gas Gas Oil Gas NGL/ Total
Flare Fuel Cond.
Balder 0.881 0.016 0.881 0.881
Brage 3.827 0.321 0.007 0.062 3.799 0.157 0.133 4.068
Borg 0.192 0.025
Draugen 12.139 0.640 0.004 0.060 12.139 12.139
Ekofisk Area 16.191 3.288 0.028 0.356 15.660 3.379 0.596 19.635
Embla 0.804 0.258 0.702 0.251 0.063 1.016
Frigg Area 0.513 0.665 0.079 0.004 0.030 0.506 0.622 0.020 1.148
Gullfaks 17.130 2.447 0.044 0.272 17.130 0.913 0.158 18.201
Gullfaks Vest 0.147 0.018 0.147 0.147
Gullfaks Sear 0.754 0.154 0.754 0.754
Gullveig 0.347 0.178 0.347 0.347
Gyda (incl. Gyda Ser) 2.063 0.763 0.002 0.032 1.502 0.456 0.176 2.134
Heidrun 12.540 2.140 0.010 0.125 12.449 0.653 13.102
Heimdal 0.833 0.136 0.029 0.117 0.821 0.938
Hod 0.137 0.019 0.001 0.130 0.018 0.004 0.152
Jotun 0.863 0.039 0.028 0.863 0.010 0.873
Murchison 0.272 0.048 0.003 0.014 0.252 0.001 0.006 0.259
Njord 3.525 1.742 0.012 0.060 3.522 3.522
Norne 8.305 1.834 0.016 0.115 8.305 8.305
Oseberg 19.413 8.575 0.023 0.248 19.435 19.435
Oseberg Vest 0.045 0.116 0.004
Oseberg @st 0.914 0.085 0.017 0.011 0.911 0.911
Rimfaks 1.107 0.283 1.107 1.107
Sleipner Area 15.592 9.017 0.012 0.260 11.151 9.679 20.830
Snorre 10.116 1.437 0.036 0.133 0.9398 0.314 0.559 10.271
Statfjord 12519 6.851 0.091 0.405 12,519 2.141 1.053 15.713
Statfjord Nord 3.462 0.264 3.393 0.158 0.089 3.640
Statfjord st 4.227 0.596 4.236 0.246 0.092 4.574
Tordis 2.909 0.299 0.002 0.042 4.421 0.307 0.207 4.935
Tordis @st 1.320 0.135 0.012 0.010 0.022
Troll Area 12.585 26.546 0.642 0.022 0.122 12.909 25.461 38.370
Ula 1.517 0.142 0.003 0.048 1.457 0.052 1.509
Valhall 5.600 1.085 0.011 0.090 5.310 1.035 0.256 6.601
Varg 1.743 0.291 0.035 0.005 1.743 1.743
Veslefrikk 1.892 0.508 0.042 0.027 1.900 0.112 0.069 2.081
Vigdis 5.107 0.358 5.109 5.109
Visund 0.630 0.189 0.048 0.026 0.628 0.628
Yme 1.593 0.063 0.021 0.011 1.484 1.484
Asgard 3.901 1.970 0.125 0.055 3.901 3.901
Total 1999 170.693 80.246 9.262 0.662 2.647 168.598 48.257 9.930 226.786
Total 1998 170.039 72.594 8.235 0.463 2.926 168.950 44.190 9.963 223.103
Total 1997 178.388 70.365 8.772 0.411 3.034 175.868 42.949 10.729 229.547
Total 1996 177.282 59.456 7.253 0.448 2.833 175.496 37.407 9.242 222.144
Total 1995 157.926 47.193 5.922 0.409 2.640 156.622 27.814 8.439 192.874
Total 1994 147.674 45.393 4.588 0.364 2.630 146.282 26.842 7.143 180.267
Total 1993 133.770 41.576 1.280 0.340 2.544 131.843 24.804 4.156 160.803
Total 1992 125.936 42.444 0.573 0.309 2.449 123.999 25.834 3.369 153.202
Total 1991 110.513 39.717 0.563 0.356 2.257 108.510 25.027 3.312 136.849
Total 1990 96.844 37.065 0.521 0.556 2.132 94.542 25.479 3.420 123.442
Total 1989 88.266 39.320 0.547 0.474 2.013 85.983 28.738 3.327 118.048
Total 1988 66.882 36.302 0.588 0.336 1.818 64.723 28.330 3.303 96.356
Total 1987 58.538 34.499 0.577 0.434 1.443 56.959 28.151 2.813 87.923

Total 1986 50.579 33.924 0.355 0.258 1.311 48.771 26.090 2.630 77.491
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Figure 1.4.1
Oil and gas production on the Norwegian shelf 1971-1999
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14 PRODUCTION OF OIL AND GAS

The production of oil and gas on the Norwegian continen-
tal shelf amounted to 226.8 million Sm® o.e. in 1999.
Production amounted to 223.1 million Sm® o.e. in 1998.
Production detailsare presented in Table 1.4.1 and in Figure
1.4.1. Table 1.4.1 showsthe Norwegian share of production
for Statfjord, Frigg and Murchison.

15 PETROLEUM ECONOMY

151 EXPLORATION COSTS

1N 1999, 22 exploration wellswere spudded, whilethe num-
ber of exploration wells in 1998 was 26. Fifteen wildcat
wells and seven appraisal wells were spudded in 1998.
Corresponding figures for 1998 were 17 and 9. On ave-
rage over the period from 1966-1999, the number of
spudded wildcat and appraisal wells has been 21 and 8,
respectively.

Figure 1.5.1 showsthe costs of exploration and planning
activities from and including 1980. The costs include
exploration drilling, general surveys, discovery evaluations
and administration. According to figures reported to the
Norwegian Petroleum Directorate, the total exploration
costsin the years 1980-1999 amount to approximately 161
billion 1999-NOK.

Exploration and planning costsfor 1999 divided among
thevarioustypesof costsare shown below. Thefiguresare
based on data reported by the operating companies. The
same figures are used as a basis for Figure 1.5.2, which
shows the cost distribution in per cent.

Exploration and planning costs Million NOK
Explorationdrilling 2887
General surveys 580
Discovery evaluations 538
Administration® 1121
Total 5126

) Administration costsinclude areafees

In 1999, the share of exploration costs related to
explorationdrilling was57 per cent, whilethe corresponding
figurefor 1998 is56 per cent. The share of costsrelated to

general surveysis 11 per cent in 1999 compared with 15
per cent in 1998. General surveys include inter alia
acquisition of seismic data.

Figure 1.5.3 shows the average drilling costs per
exploration well, i.e. wildcat and appraisal wells. In 1999,
drilling was carried out at a cost of around NOK 2.9 hil-
lion, and the cost per well is estimated to be about NOK
131 hillion. Thisisarelative reduction compared with 1998
when drilling costs per well were about NOK 165 million.

Figure 1.5.1
Annual exploration and planning cost
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Figure 1.5.2
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Figure 1.5.4
Average drilling cost per day
and per metre drilled in the years 1980 - 1999

2,50 70
1 perday

60

per metre
M . " ( 50

40
. \, M < M

—\H’_‘ 30

& )
o =
S S

Mill 1999 NOK/day
=
S
]

1000 1999 NOK/metre

o
o
S

0,00 L e L S s s B B S S S e S e 0

1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
1999

However, thetotal drilling costs have declined since 1998,
when drilling was carried out for about NOK 4.3 hillion.
Figure 1.5.4 shows the average drilling costs per day and
per metre drilled in the years 1980-1999.

152 THE STATE'SDIRECT FINANCIAL
INTEREST

The State’'s Direct Financia Interest (SDFI) in the pe-
troleum activities was established with effect from 1985.
Statoil’sownership interestswerethen splitinto afinancial
interest to Statoil and adirect financial interest to the state.
Up until the 14th licensing round, both Statoil and SDFI
werenormally awarded ownershipinterestsinall production
licenses that were awarded. From and including the 15th
round, blockswere awarded without SDFI participation. In
addition, interests were awarded to SDFI without Statoil
receiving corresponding interests. Statoil isresponsiblefor
the operational and financial follow-up of the state's direct
interest. An important consideration in the formulation of
petroleum policy has been that the state shall collect a
significant share of economic rent intheoil activities. SDFI,
together with the petroleum taxation system and dividends
from Statoil, comprise the state’ s revenues from the petro-
leum activities. The SDFI arrangement entailsthat the state
pays a share of the investments and operating costs in a
project corresponding to itsinterest. In the sameway asall
other licensees, the statewill receiveits corresponding share
of the production and revenues. As a consequence of
significant ownership interests in the vast majority of
licenses, SDFI isthelargest investor onthe Norwegian shelf,
and is represented with a considerable resource volumein
the exploration, devel opment and operations phases.

153 CRUDE OIL MARKET

Global oil productionin 1999 (excluding NGL ) is estimated
to be about 64.6 million barrels per day (Source: Oil and
Gas Journal (OGJ) 20 December 1999). Thisisequivalent
t0 3.7 billion Sm? per year and meansareduction of 1.3 per
cent from 1998. The production from the OPEC countries
was reduced by 4.7 per cent, from 27.8 million barrels per
day in 1998 to 26.5 million barrels per day in 1999. The
production wasreduced in all OPEC countriesexcept Irag.

e Offshore Norway 1999

The production outside of OPEC was also reduced by 0.8
per cent, or approximately 0.3 million barrels per day. In
particular, production wasreduced inthe USA, Canadaand
Mexico, while it increased in Brazil, the United Kingdom
and Denmark for example.

Norwegian oil production was approximately 2.9 mil-
lion barrels per day in 1998, accounting for 4.6 per cent of
global production. OPEC’s market share was just over 41
per cent, down one per centage point from 1998.

According to OGJ, the world's proven ail reserves at
theend of 1999 were 16.5 hillion Sm?® whichisareduction
of 2,9 billion Sm® during the year (-1.8 %). Thisisthefirst
time since 1992 that OGJ has adjusted the total reserves
estimate downwards. Mexico isthe cause of themajor share
of the adjustment, as it adjusted its reserves downward by
3.1 billion Sm®, corresponding to more than 40 per cent.
The USA also showsasignificant reduction (-7 %). Based
on the resource estimates, the largest oil-producing areain
the future will be the Middle East. This area contains 66.5
per cent of the global ail reserves (+1,5 %). OPEC's share
iS79 per cent.

At the beginning of 1999, the oil market was
characterized by low prices and large inventories. In the
middle of February, the ail price dipped below USD 10 per
barrel, corresponding to about NOK 75. After that, the ail
price rose due to expectations concerning additional
production cutbacks in the OPEC countries and the cut-
backs were adopted on 23 March. The oil price continued
to increase during the year. The price reached its highest
level, about USD 26, in December. The most important
factorsbehind the priceincrease arethat OPEC implemented
asignificant production cutback and that economic growth
in Asiawas picking up.

Thisresultedin an average, volume-weighed norm price
of USD 18 per barrel for oil produced in Norway;
corresponding to NOK 141. As acomparison, the average
price in 1998 was about NOK 96 per barrel (about USD
12.7 per barrel) for oil produced in Norway.

154 NATURAL GASMARKET

In 1999, Norway exported gas to the United Kingdom,
Germany, the Netherlands, Belgium, France, Spain, Aust-
riaand Czechia.

In 1999, export from Norway constituted 45.5 billion
Sm3, an increase of about 2.9 billion Sm3 (6.8 %) gas
compared with the previous year. The average energy con-
tent of the exported gas was 40.3 megajoule per cubic me-
tre.

Thefirst gas saleswere primarily based on depletion of
accessiblereservesintheindividua fields. Norway entered
a new era as a gas supplier on 1 October 1993 when
deliveriesunder the Troll agreements (TGSA) got underway.
These are sales contracts which offer the customers fixed
annual volumes, where also other fieldsthan Troll may pro-
vide deliveries. In connection with the Troll agreements,
theauthorities have established the Troll commercial model,
which provides opportunities for the sale of associated gas
and smaller gasfields.

Resource management
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Organization of Norwegian gas sales

Since 1986, the sale of Norwegian gas has been coordinated
by a Gas Negotiation Committee (GFU) under thedirection
of Statoil and with participation by Norsk Hydro and Saga.
Other companiesare also involved in the negotiation of gas
salescontracts. In 1993, the authorities set up the Gas Supply
Committee (FU). Thiscommittee, which consists of thelar-
gest gas owners on the Norwegian continental shelf, shall
have an advisory role vis-a-vis the Ministry of Petroleum
and Energy in questionsrelated to devel opment and mana-
gement of gas fields and transportation systemsfor gas.

Existing commitments

Field contracts

Thefieldswhich currently deliver under field contractsare
Statfjord, Gullfaks, aswell asfieldsin the Frigg and Eko-
fisk areas. Production from thesefieldsisnow in the decline
phase. Gas deliveries from the Ekofisk and Frigg areas
started in 1977, from Statfjord in 1985, from Heimdal in
1986 and from Gullfaks in 1987. The gas from the Frigg
area is delivered to the United Kingdom, while the other
fields deliver to buyers on the Continent.

Troll gas sales agreements from 1986 (TGSA)

The TGSA agreements were signed in 1986 between the
Troll licensees and buyers on the Continent. The buyer
countries are Germany, the Netherlands, Austria, France,
Belgiumand Spain. At plateau (2005), the Troll agreements
comprise 44.7 billion Sm3 per year, including exercised
purchase options.

Figure 1.5.5
Committed and potential future sales of gas.

90

Newer commitments

An agreement with the Polish company POGC was signed
in 1999. In addition, several agreements regarding short-
term saleswere signed in 1998 and 1999 with time frames
ranging from one day to several months.

Potential new sales

Over time, it isexpected that Norway’s total gas sales may
reach approx. 85 hillion Sm3 per year. The estimateis based
on the buyers ordering a volume identical to the »take or
pay” obligations under the various contracts. Figure 1.5.5
shows committed and potential new sales. Committed
volumes are divided between field contracts, alocated
supply contracts and non-allocated supply contracts. The
Ministry of Petroleum and Energy allocates volumes after
consultation with the Norwegian Petroleum Directorate and
the Gas Supply Committee. In addition, plans have been
presented regarding construction of apower stationin Skogn
inNord-Trgndelag. Planned gas consumptionis 1.1 billion
S per year.

Use of gasin Norway
In 1995, the Ministry of Petroleum and Energy presented a
separate report to the Storting regarding the use of gasin
Norway. The Storting report presents the government’s
objectives and the possibilities for use of natural gasin
Norway.

Themost important Norwegian gas market isthe market
for injection gason the continental shelf. Thegasisinjected
in order to achieve increased oil recovery. The largest
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Figure 1.5.6
Sales of crude oil from the Norwegian shelf
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consumersare Oseberg, Asgard, Statfjord, Gullfaks, Njord,
Snorre and Visund. Gas is also the most important source
of energy for operation of field and transportation systems.
Primarily gas produced from thefielditself isused for these
purposes. In 1999, atotal of 28.6 billion Sm3 gas was used
for injection and 2.65 billion Sm3 was used as fuel on the
shelf.

Gas has been landed in Norway since Statpipe began
operationsin 1985. Thegasislanded at Karst@in northern
Rogaland, at Kollsnesin Hordaland and Tjeldbergoddenin
Mgare og Romsdal.

In northern Rogaland, an agreement has been signed
regarding smaller deliveriesto the distribution company Gas-
nor. All of Gasnor’s customers have previously used fuel
oil as a source of energy. Deliveries commenced in 1994.
The company Naturgass Vest has started developing a
distribution network for natural gas from Kollsnesin @y-
garden. Thefirst construction stagewas ahigh-pressure gas
linefrom the K ollsnes gas plant to Kollsnesindustrial park

Figure 1.5.7
Sales quantities of oil/NGL (excl. condensate)
per licensee in 1999
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completed in the autumn of 1999. Production of compressed
natural gas for usein busses and other motor vehicleswill
be established with aplanned start-up of threefilling stations
inFebruary 2000. Tie-insto thefirst theindustrial customers
are also planned for February 2000.

In 1994, Statkraft, Statoil and Norsk Hydro set up a
joint company, Naturkraft. Naturkraft received alicencefor
development and operation of two gas power plants, but
the projects are not currently profitable due to stringent
purification requirements. The planisfor the power plants
to be established at Kérst@ and K olIsnes. Total consumption
of gasin the gas power plants will be 0.9 billion Sm3 gas
per year.

155 SALE OF PETROLEUM FROM THE
NORWEGIAN CONTINENTAL SHELF

In 1999, 142.5 million tonnes of crude oil were sold from
the Norwegian continental shelf. Thisrepresentsadecrease
of 0.1 per cent compared with 1998. The United Kingdom
wasthelargest recipient with 18.9 per cent of the shipments,
Norway received 17.1 per cent, the Netherlands 16.7 per
cent, France 9.8 per cent and Germany 6.7 per cent. In 1998,
Norway received 15.5 per cent. Figure 1.5.6 shows crude
oil sales distributed by country in the period 1981-1999.
Upto 1988, Belgium and Canadaareincluded in the group
“others”.

Sale of NGL (including condensate) from the Norwe-
giancontinental shelf in 1999 reached 7.7 million tonnes.
Thisis 0.5 million tonnes more than in 1998. Figure 1.5.7
showsthe sale of crude oil and NGL in 1999 distributed by
licensees.

Norway exported 45.5 billion Sm® gasin 1999. Thisis
an increase of 6.8 per cent compared with 1998. 16.1 bil-
lion Sm* was sold to Germany, 1.4 billion Sm® to the Uni-
ted Kingdom, 12.9 hillion Sm*to France, 5.2 billion Sm®to
the Netherlands, 5.6 billion Sm*to Belgium, 2.5 billion Sm®
to Spain, 1.3 hillion Sm® to Czechiaand 0.5 billion Sm?® to
Austria, see Figure 1.5.8.

Figure 1.5.8
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156 PRODUCTION ROYALTY

The Norwegian Petroleum Directorate has been delegated
theresponsibility for collection of royaltiesfrom petroleum
production. Production royalty is calculated according to
theprovisionsof the Petroleum Act. Thebasisfor caculation
of theroyalty isthe value of the produced petroleum at each
production area’s loading point. Asit is not customary to
calculatethe price of petroleum productsat theloading point,
in practice the calculation basis applied is the difference
between the gross salesval ue and the costsincurred between
the taxation point and the point of sale.

No production royalty shall be paid on production from
deposits where the development plan is approved or
requirements for a plan for development and operation
terminate after 1 January 1986, cf. Section 4-9 of the Pe-
troleum Act.

Interpretation and enforcement of the current laws and
regulations in connection with calculation of royalties
include issues of alegal, economic, processing and meter-
ing nature.

From 1 January 1992, theroyalty ratefor gaswas set at
nil, cf. Section 31 of the Petroleum Regul ations. Thismeans

Figure 1.5.10
Area fees 1990-1999
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that, as of that date, royalty isonly to belevied on oil.

Figure 1.5.9
Royalties paid 1990-1999
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Table 1.5.1
Total royalty paid in 1998 and 1999 (million NOK)
Product Field/area 1998 1999
Oil Ekofisk area, Ula and Valhall 1247.7 563.9
Statfjord 1248.7 1312.1
Murchison 19.5 0.8
Heimdal 10.8 0.7
Oseberg 662.5 817.7
Gullfaks 524.8 518.9
NGL Ekofisk area 33.2 3.7
Valhall 5.7 3.6
Ula 1.2 0.1
Murchison 0.8 0.4
Total 37549 32219

100 H
0

90 91 92 93 94 95 96 97 98 99

In Report No. 1 (1999-2000) to the Storting, the Go-
vernment has proposed agradual reduction of the production
royalty starting 1 January 2000. Asearly as 1 January 2000,
production royalty will not belevied onthefieldsHeimdal,
Tor and Murchison. Production royalty will be gradually
reduced over three years for the fields Statfjord, Ula and
Valhall and over six yearsfor the fields Oseberg and Gull-
faks.

Since, on somefields, oil and NGL are asingle product
at theloading point and the NGL isseparated at alater stage,
royalty will be paid on the NGL for these fields. On the
other hand, royalty will not belevied on NGL inthosefields
where NGL is part of the gas at the |oading point.

Total royalty

In 1999, licensees on the Norwegian shelf paid royalties
totaling NOK 3,221,857,609 to the Norwegian Petroleum
Directorate. Table 1.5.1 showsthe breakdown for thevarious
petroleum productsfor 1998 and 1999. Figure 1.5.9 shows
paid production royalty for the period 1990 - 1999.

Production royalty on ail

In 1999, NOK 3,214,106,169 was paid in royalties for ail
from the Ekofisk area (the Tor field), Ula, Vahall, Stat-
fjord, Murchison, Heimdal, Oseberg and Gullfaks, see Table
1.5.2. Theroyalty on oil isusually taken out in oil, but the
Ministry of Petroleum and Energy has determined that the
royalty on oil from Heimdal shall be taken out in cash as
from 1 April 1993. Sale of the State's royalty ail is the
responsibility of Statoil. Payment from Statoil to the Nor-
wegian Petroleum Directorateison amonthly basis. Settle-
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Table 1.5.2
Royalty paid on oil (NOK)

2nd half
437 916 366
809 622 307
447 849
665 930
474 236 375
288 259 706
2011148533

Total 1999
563 875 333
1312071027
841 930
692 325
817 729 637
518 895 917
3214 106 169

e Offshore Norway 1999

Field/area 1st half
Ekofisk area, Ula and Valhall 125 958 967
Statfjord 502 448 720
Murchison 394 081
Heimdal 26 395
Oseberg 343 493 262
Gulifaks 230 636 211
Total 1202 957 636
Table 1.5.3

Royalty paid on NGL (NOK)

Field/area 1st half
Ekofisk area

Phillips Group 3083 351
Amoco Group (Tor) 833
Total Ekofisk area 3084 184
Valhall 2894 830
Ula

Murchison 113238
Total all fields 6092 252

ment is at the norm price stipul ated by the Petroleum Price
Council. The received quantity of royalty oil has been
reduced by as much as 32 per cent in 1999, partly due to
lower production from thosefieldswherethereisaroyalty,
but also because of the discontinuance of the royalty on
Ekofisk (Production Licence 018) from and including 7
August 1998 in connection with the new processing facility
(Ekofisk I1) being put into operation. Lower production has
also resulted in areduced royalty rate on some fields. But
the significant reduction in the quantity of royalty oil
received has partially been compensated by higher oil prices
in 1999 compared with 1998, so that the total royalty paid
has been reduced by 13.5 per cent.

Production royalty on NGL

In 1999, NOK 7,751,440 was paid in royalties for NGL.
Table 1.5.2 shows paymentsdivided semi-annually per com-
pany/group.

Settlement of royalties paid in cash is on a six-month
basis, with athree-month term for payment. The settlement
for NGL has been made at contract prices which vary for
theindividual fields/groups.

There is areduction in the paid royalty on NGL from
1998 to 1999 of almost 81 per cent. The main reason for
the significant reduction has been the discontinuance of the
royalty on Ekofisk from and including 7 August 1998.

2nd half Total 1999
625 309 3708 660

= 833

625 309 3709 493
656 827 3551 657
88 027 88 027
289 025 402 263
1659 188 7751 440

157 AREA FEESON PRODUCTION LICENCES
In 1999, the Norwegian Petroleum Directorate collected
NOK 626,198,203 in areafees. The amount isbroken down
for the various award years as shown in Table 1.5.4.

Figure 1.5.11
Total taxes and royalties 1990 - 1999
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Table 1.5.4
Areafees by production licences

Norwegian Petroleum Directorate Annual Report

Area fees
Awarded year NOK
1965 69 073 890
1969 41 586 457
1971 3900 600
1973 19810 000
1975 7 350 000
1976 25536 000
1977 5897 400
1978 14 658 000
1979 56 112 000
1981 14 136 888
1982 19993 400
1983 33 390 000
1984 72 646 000
1985 48 608 614
1986 32889291
1987 14 180 350
1988 40 728 907
1989 28172 753
1991 34510939
1992 714 886
1993 31 261 325
1995 1442000
1998 9598 504
Total 626 198 204
Figure 1.5.12
CO, tax paid in 1991-1999 ( bill NOK )
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The Norwegian Petroleum Directorate has refunded
NOK 64,914,382 in area feesin 1999. This represents the
deductible portion of the areafee in the royalty settlement
for production licenses 006, 018, 018B, 019A, 019B, 033,

037, 050, 053 and 079.

Figure 1.5.10 showsthe net areafeereceiptsfor 1990 -
1999. Production royaltiesand areafeesin 1999 accounted

Table 1.5.5

CO, tax paid in the first and second half of 1999 (NOK)

Field 1st half
Ekofisk area 277955719
Frigg area 14 781 355
Gullfaks A+B+C 196 633 990
Yme 22 129 927
Gyda 17 771 745
Heimdal 21 013 730
Hod 85 012
Murchison 11 211 673
Oseberg A+B+C 176 292 130
Oseberg Dst 0
Brage 41 730 000
Sleipner 129 790 862
Statfiord A+B+C 278 969 656
Ula 30 037 257
Valhall 61 258 472
Varg 1868 793
Veslefrikk 39 107 613
Visund 0
Snorre 88 098 448
Draugen 34 414 340
Troll A 1906 474
Troll B 71 386 120
Heidrun 78 382 459
Njord A 36 354 320
Norne 69 757 334
Asgard 0
Ekofisk Bypass 6 630 234
Transportation systems
Norpipe 53 203
176
Statpipe 3590125
Total 1764 360
964

for 24 per cent of the total taxes and fees paid from the

2nd half
182532 277
10 355 044
153 707 289
20 403 432
14 437 370
17 452 010
81 662
8568 093
136 558 930
9704 560
32 012 410
122 837 905
220030 032
24 874 158
49 738 022
32 455 184
22 340 151
32172610
79 381 059
28 694 037
456 539
55 566 260
63 110 909
31 627 040
60 366 505
48 516 831
0

36 422 628

2709 865
1497 112 812

Total 1999
460 487 996
25 136 399
350341 279
42 533 359
32 209 115
38 465 740
166 674
19 779 766
312 851 060
9 704 560
73 742 410
252628 767
498 999 688
54 911 415
110 996 494
34 323977
61 447 764
32 172 610
167 479 507
63 108 377
2363013
126 952 380
141 493 368
67 981 360
130 123 839
48 516 831
6630 234

89 625 804

6299 990
3261473776

petroleum activities. The proportion of the fees has varied
over time. The highest proportion was in 1989 at 53 per
cent. Figure 1.5.11 showstotal taxes and royalties paid for

1990 - 1999.

Figure 1.5.13

The tax rate for CO, - tax ( ore/Smd)
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158 CO,TAX

The Act of 21 December 1990 No. 72 relating to tax on
emission of CO, in the petroleum activities on the conti-
nental shelf entered into force on 1 January 1991. The Nor-
wegian Petroleum Directorate has been granted the authority
to collect the CO, tax and to make administrative decisions
necessary to enforce the Act. The tax is calculated on pe-
troleum flared and natural gas or pure CO, released to the
atmosphere from installations used in connection with
production or transportation of petroleum. The CO, Act also
requires that the companies calculate tax for activities on
Norwegian installations for transportation of petroleum
which extend beyond the continental shelf. For fieldswhich
extend over the median linein relation to another state, the
CO, tax isonly calculated on the Norwegian share.

Inthe second half of 1998 and the first half of 1999, the
CO, tax was fixed at NOK 1.07 and 0.89 per Sm® gas and
NOK 1.07 and 0.89 per liter diesel. Thetax ispaid on asix-
month basis with a three-month term of payment (as of 1
October and 1 April in the following year) by the operator
of theindividua fieldsand installations. Table 1.5.5 shows
the total tax paid in 1999. The tax is broken down into
individual fields and transportation systems. Corrections
relating to previous six-month periods areincluded. A total
of NOK 3,261,473,776 was paid in 1999. Figure 1.5.12
shows the yearly receipts of CO, tax for 1991-1999 and
Figure 1.5.13 shows changesin the tax rate.

16 EXPLORATION LICENCES

1.6.1 LICENCESTO EXPLORE FOR
PETROLEUM
Asof 31 December 1999, atotal of 260 exploration licences

Table 1.6.1
Licences for scientific exploration for natural resources
Licence Name
Geophysics
317/99 University of Hamburg, Institut fur
Meereskunde
318/99 University of Odense, Institute of
Biology
319/99 Danish Institute for Fisheries
Research
320/99 University of Gothenburg
321/99 University of Tromsg, Institute of
Geology
322/99 Alfred Wegener Institut fir Polar- und X
Meeresforschung
323/99 University of Tromsg, Institute of
Geology
324/99 Bundesamt fur Seeschiffahrt und
Hydrographie
325/99 Institut fur Meereskunde an der
Universitat Kiel
326/99 Institut Francais pour la Recherche
327/99 Netherland's Institute for Sea
Research
328/99 Netherland's Institute for Sea
Research
329/99 University of Tromsg

have been awarded. Such licences are awarded in
accordance with the Petroleum Act and have a duration of
threeyears. Thefollowing licenceswere awarded in 1999:

Company

Aker Geo ASA 253
Mobil Exploration Norway Inc. 254
Petroleum Geo-Services ASA (PGS) 255
GECOA.S 256
Phillips Petroleum Company Norway 257
Norsk Agip A/S 258
Esso Exploration and Production Norway AS 259
ArneLund 260

1.6.2 LICENCESFOR SCIENTIFIC
EXPLORATION

Asof 31 December 1999, atotal of 329 licences for scien-

tific exploration have been awarded on the Norwegian con-

tinental shelf. Such licencesare awarded in accordancewith

the Act relating to scientific research. Asillustrated in Table

1.6.1, 13 such licences have been awarded in 1999.

17 PRODUCTION LICENCES

The North Sea Round

In June 1999, 14 production licences were awarded in the
North Sea. Eleven of these were in new areas, while the
remaining three were additional acreage to existing
discoveries or fields. These were the Production Licences
050 C, 055 B and 249, that were additional acreage to 34/
10-23 Gamma (Gullfaks), Brage and 25/4-6 S Vale
respectively. The award included a total of 22 blocks or
parts of blocks.

Subject Area
Geology Other
X Hydrographic Skagerrak, North Sea

Biology Skagerrak

Hydrographic Skagerrak

Hydrographic Skagerrak

Biology Marine = Bjgrngyvifta, the
geological Varing plateau

Barents Sea/ Greenland
Sea

Malangen, Balsfjord,
Ullsfiord and Lyngen in
Troms

North Sea, Norwegian Sea

X Biology

Marine geological

X Hydrographic

X Biological, Hydrographic, Mid-Norway, Norskerenna
Geochemical
Hydrographic, Climatic Norwegian Sea/Greenland

Sea, Troms

Biochemical North Sea, Skagerrak

Climatic survey, Seabed Drammensfiorden

samples

Marine geological Andfjorden,

Malangsdjupet,

Malangsfjorden
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Fig 1.8.1
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Seismic acquisition on the Norwegian continental shelf 1962 - 1999
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Awards outside of licencerounds

In 1999, four production licences were awarded outside of
licencerounds. One of these, Production Licence 250, was
additional acreageto thediscovery 6305/8-1 Ormen Lange.
The other three were partitionsin which part of the acreage
in existing production licences was sectioned off and
awarded as new production licences. This concerns the
Licences 001 B, 027 B and 028 B.

18 EXPLORATIONACTIVITIES

181 GEOPHYSICAL SURVEYS

A total of 640,866 km of seismic datawere acquired onthe
Norwegian shelf in 1999. The number of kilometersrefers
to cmp-linekilometers.

In the North Sea, atotal of 276,777 km of seismic data
were acquired, in addition to 362,953 kmin the Norwegian
Seaand 1,136 km in the Barents Sea.

The Norwegian Petroleum Directorate acquired atotal
of 3,06 kilometers, while oil companies and seismic con-
tractor companies acquired atotal of 637,797 km. Of this
total, Norwegian oil companies acquired 94,492 km and
foreign oil companies acquired 46,010 km. The contractor
companies Aker-Geo, Geco, Fugro-Geoteam, Nopec, PGS
Western Geophysical acquired 497,295 km for their own
accounts.

Of thetotal seismic dataacquired, 3D seismic accounts
for 604,881 km; 276,189 km in the North Sea and 328,692
km in the Norwegian Sea. 3D seismic was not acquired in
the Barents Seain 1999. Figure 1.8.1 providesan overview
of the development with regard to the number of cmp-line
kilometersacquired.

85 86

87 88 91 92 93 94 95 96 97 98 99

19 EXPLORATIONACTIVITY

1.9.1 EXPLORATIONDRILLING
At theturn of 1998/1999, drilling of four exploration wells
wasin progress, one of which was are-entry.

Twenty-two exploration wells were spudded in 1999,
of which 15 were wildcats and seven were appraisal wells.
Drilling activities in 1999 comprised six wildcat and five
appraisal wellsinthe North Seaand ninewildcat wellsand
two appraisal wellsin the Norwegian Sea. In addition, two
temporarily abandoned exploration wells were re-entered
for further work; both in the North Sea. At the turn of 1998/
1999, no exploration wells were being drilled. As of 31
December 1999, atotal of 964 exploration wells had been
spudded on the Norwegian continental shelf. These are
divided between 688 wildcat wellsand 276 appraisal wells.
Regional distribution of exploration wells per operating
company isshownin Figure 1.9.1.

In 1999, 27 exploration wells were completed or
temporarily abandoned on the Norwegian shelf. Two of
thesewerere-entriesfor further operations. The exploration
wellsaredivided between 18 wildcat wellsand 9 appraisal
wells. The geographical distribution of the wells is as
follows: Eight wildcat and six appraisal wellsin the North
Seaand ten wildcat and three appraisal wellsin the Norwe-
gian Sea. The operators for the wells completed or
temporarily abandoned in 1999 were asfollows:. Statoil nine,
Saga seven, Esso three, BP Amoco and Shell two each and
Phillips, Amoco and Conoco one each.

A wildcat well is a well which is drilled in order to
investigate whether petroleum may befound inanew, clearly
defined geological unit, delimited by rock formationswith
structural or stratigraphic limits. An appraisal well isawell
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Figure 1.9.1
Regional spread of exploration wells per operator
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drilled in order to determine the extent and size of a petro-
leum deposit which has already been proven by a wildcat
well. All exploration wellshave one of these classifications
when they are spudded. If it should later prove that a well
does not meet the criteria for the classification it was
originaly given, it isreclassified. Seventy-six exploration
wells have been reclassified on the Norwegian continental
shelf, 72 of these from wildcat to appraisal wells and four
from appraisal to wildcat wells.

As of 31 December 1999, 964 exploration wells were
completed or temporarily abandoned on the Norwegian
shelf. After reclassification, these comprise 620 wildcat and
344 appraisal wells (Figure 1.9.2).

Asof year-end, atotal of 49 exploration wellshave been
temporarily abandoned on the Norwegian shelf. The
temporarily abandoned exploration wells with equipment
remaining on the seabed are:

1/03-09 S 25/08-11 34/08-04 A
2/01-09 A 25/11-16 34/10-34
2/01-11 25/11-21 A 34/10-37 A
2/04-15 S 30/02-01 34/11-02 S
2/04-17 30/03-04 35/09-04 S
2/07-23 S 30/08-01 SR 6305/05-01
2/07-25 S 30/09-07 6406/02-02
2/07-31 30/09-08 R 6406/02-06
2/10-02 30/09-09 6407/07-02 R
2/12-02 S 30/09-10 6407/07-04
7/12-08 30/09-12 A 6504/11-05 S
7/12-09 30/09-13 S 6506/12-08
15/12-10 S 31/02-16 SR 6506/12-11 SR
25/02-13 31/02-18 A 6507/05-01
25/04-06 S 31/05-04 AR 6507/08-04
25/05-04 31/05-05

25/08-06 31/04-07

19.2 EXPLORATION TARGETS

Exploration activity in 1999 has largely been targeted on
Jurassic sandstone prospects. Of the 28 exploration wells
spudded in 1999, 24 had Jurassic asthe main prospect, three
had the Tertiary, and one had the Cretaceous as the main
prospect.

Figure 1.9.2
Exploration wells completed per year after reclassification
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19.3 NEW DISCOVERIESIN 1999

Five discoveries have been made, of which two have been
confirmed through formation testing. Two discoverieshave
been madein the North Seaand threein the Norwegian Sea
(Table1.9.2).

194 DETAILED DESCRIPTION OF DRILLING
IN 1999

Southern part of the North Sea

Three wildcat wells, see Figure 1.9.3, were completed in

the southern part of the North Sea in 1999 (Table 1.9.3).

Two discoveries were made in the area.

Resource management
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Table 1.9.2
New discoveries in 1999

Exploration = Operator Hydrocarbon Reservoir Formation
well type level tested
9/2-9S Statoil oil Early and no
Middle Jurassic
2/7-31 Phillips oil/gas Early and yes
Middle
Jurassic/
Permian
6507/3-3 Statoil gas Early and no
Middle Jurassic
6407/9-9 Shell oil Early Jurassic no
6407/9-9 Shell oil/gas Middle Jurassic no
6406/2-7 Saga gas/cond. Jurassic yes

Well 2/7-31, drilled on the Ebba structure west of the
Eldfisk field, proved oil and gas. The well was formation
tested and a stable production rate was metered to 283 Sm®
oil and 120,000 Sm? gas per day through a 6.35-mm choke
opening.

WEell 9/2-9, drilled on a segment of the Beta structure
west of the Yme field, proved oil. The well was not tested
and has now been reclassified as a production well.

Mid-North Sea

Six exploration wellswere completed inthe Mid-North Sea
areain 1999 (Figures 1.9.4 and 1.9.5). Three were wildcat
wells and three were appraisal wells. None of the three
wildcat wells proved recoverable hydrocarbons. The three
appraisal wells were drilled in the Balder area. Based on

Figure 1.9.3
Exploration wells drilled in the Southern North Sea
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Size of Size of
discovery discovery
Flow rate Choke (recoverable (recoverable
(per day) opening resources) resources)
Oil/condensate Gas (Billion
(Million Sm?) Sm?)
<1
283 Sm° ail 6.3mm 2-6 2-5
120000 Sm° gas
15-20
<1
<1 1.6
496 000 Sm* gas/d 12.7 mm 40 -50 40 -55
678 Sm® cond./d condensate

25/8-12 A and S and 25/11-23, it has been decided to
develop several new structures around Balder. This
development has been assigned the name Ringhorne.
Resource growth dueto thesewellsisin thevicinity of 10—
12 million Sm’o.e.

Tampen Area

Four exploration wells, all appraisal wells, see Figure 1.9.6,
were completed intheareain 1999 (Table 1.9.5). Appraisal
well 34/7-29 S/SR in the vicinity of the Vigdis field was

Figure 1.9.4
Exploration wells drilled in the Sleipner and Balder area
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Table 1.9.3
Exploration wells drilled in the southern North Sea

Exploration Well Production Operator Total vertical Total depth Status (31 Dec. 1999)
well classification licence (PL) depth (MSL) (age)
2/1-12 wildcat 019C BP Amoco 3550 Jurassic dry
2/7-31 wildcat 018 Phillips 4968 Permian oil/gas
9/2-9S wildcat 114 Statoil 4367 Jurassic oil
Table 1.9.4

Exploration wells drilled in Mid-North Seain 1999

Exploration Well Production Operator Total vertical Total depth (age)  Status (31 Dec.
well classification licence (PL) depth (MSL) 1999)
25/6-3 wildcat 245 Statoil 2350 Cretaceous dry
25/8-12 S appraisal 001 Esso 2073 Triassic oil
25/8-12 A appraisal 001 Esso 2133 Triassic oil
25/11-23 appraisal 001 Esso 1911 Jurassic oil
30/6-25 S wildcat 053 Hydro 2935 Early Jurassic dry
35/8-4 wildcat 195 BP Amoco 3701 Upper Jurassic dry
35/10-3 wildcat 173 Statoil 2223 Cretaceous dry
Table 1.9.5

Exploration wells drilled in the Tampen area in 1999

Exploration Well Production Operator Total vertical Total depth Status (31 Dec. 1999)
well classification licence (PL) depth (MSL) (age)
34/7-29 SR appraisal 089 Saga 2823 Middle Jurassic oil
34/11-4 appraisal 193 Statoil 4414 Early Jurassic gas/cond.
34/10-42 appraisal 050 Statoil 4352 Early Jurassic dry
34/7-30 SR appraisal 089 Saga 2245 Late Jurassic dry
Table 1.9.6

Exploration wells drilled in the Norwegian Sea

Exploration Well classification Production Operator Total vertical Total depth Status (31 Dec.
well licence (PL) depth (MSL) (age) 1999)
6406/2-7 wildcat 199 Saga 4953 Early Jurassic gas/cond.
6406/2-4 SR wildcat 199 Saga 4969 Early Jurassic gas/cond.
6407/6-5 appraisal 092 Statoil 2734 Early Jurassic oil/gas
6407/9-9 wildcat 093 Shell 1920 Middle Jurassic oil/gas
6407/12-1 wildcat 176 Shell 1782 Middle Jurassic oil
6507/3-3 wildcat 159 Statoil 3821 Early/ Middle gas
Jurassic
6507/3-3 A wildcat 159 Statoil 3717 Early/ Middle gas
Jurassic
6507/3-3 B wildcat 159 Statoil 3841 Early/ Middle gas
Jurassic
6507/5-2 appraisal 212 BP Amoco 3877 Early Jurassic gas
6507/7-12 wildcat 095 Conoco 3976 Late Jurassic dry
6508/1-1S wildcat 213 Saga 2724 Early Jurassic dry
6508/1-1 A wildcat 213 Saga 2539 Late Jurassic dry
6704/12-1 wildcat 215 Saga 4078 Late dry

Cretaceous
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Figure 1.9.5
Exploration wells drilled in the Oseberg and Troll area,
Fram and Gjoa area
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drilled in 1998, but was tested in 1999. The well flowed
900 Sm?é ail per day through a17.5 mm choke opening. Itis
a small discovery, but it represents interesting additional
resourcesin the Vigdisarea. Appraisal well 34/11-4 onthe
Mats structure between Gullfaks Gamma and Kvitebjarn

Figure 1.9.6
Exploration wells drilled in the Tampen area
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proved gas condensate at a great depth in the Brent group
and confirmed that this geol ogically complex areacontains
significant gas resources. However, appraisal well 34/10-
42 Sfar south on the Gammastructure wasdry. Theentire
Gamma - Kvitebjarn areais now being reapprai sed.

The Norwegian Sea

Thirteen exploration wells, see Figure 1.9.7, were completed
inthisareain 1999, of which 11 werewildcat wellsand two
were appraisal wells(Table 1.9.6).

Exploration for oil and gas in deep water continued in
1999. Saga Petroleum drilled adry well onthe Gjallar ridge
at awater depth of 1352 meters, so far the greatest depth
drilled on the Norwegian continental shelf. Based on this,
theresult of thefirst round of drilling in deep water wasthe
two gas discoveries 6707/10-1Nyk and 6305/8-10rmen
Langewith total gasresourcesinthevicinity of 360 billion
S,

There were three new discoveries of hydrocarbons in
theareain 1999.

Statoil, as the operator for well 6507/3-3, made a gas
discovery named 6507/3-3 Idun on the Dgnna terrace.
Appraisal wells6507/3-3 A and B confirmed the extent of
the discovery. Theldun discovery islocated north of theoil

Figure1.9.7
Exploration wells drilled inthe Norwegian Sea
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and gas discovery Skarv, which was proven by BP Amoco Figure1.10.1

in 1998. Appraisal well 6507/5-2 on the Skarv discovery Fields and discoveries inthe Ekofisk area

confirmed gas. Development plans are being prepared for 70 5730

both discoveries. " =
SagaPetroleum, asthe operator for well 6406/2-7, made

a new gas/condensate discovery southwest of the Kristin %

discovery on the Halten terrace. Even though the resource sis 5774 i 515

estimateisuncertain, the discovery may make asignificant s

contribution in the event of adevel opment of the discoveries \Pﬂgme

to the south on Haltenbanken. In addition, Shell has made %U’a
asmall gasand oil discovery (6407/9-9) in astructure north- 5700

west of the Draugen field, aswell asdrilled appraisal well &”“‘ 1/3-3
6407/12-1 to the south on the Draugen field. 1/2-1
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1.10.1 THE NORTH SEA 1/5-2 Flyndre
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APPROVED FOR DEVELOPMENT 1/9-1 Tommeliten AlphAQ

56°30

Production licence: 033 Block: 2/11 Hode
Operator: | BP Amoco Norge AS /
Licensees:
Amerada Hess Norge AS 25.00000 % " e o
BP Amoco Norge AS 25.00000 %
Elf Petroleum Norge AS 25.00000 %
Enterprise Oil Norwegian AS 25.00000 %
Discovery well: 2/11-2 Year: 1974 Figure 1.10.2
Development 1988 Prod.start: | 1990 Installation on Hod
approved:
1994

Recoverable reserves: 8.2 | mill. sm® oil

1.5  bill. Sm*®gas

0.2 mill. tonnes NGL

0.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 1.6 bill. o
Operating costs (firm 1999-NOK) incl 113 mill. E
CO,tax, excl. tariffs, royalty and
insurance: Y

H
Production
TheHodfield, see Figure 1.10.1, isthe southernmost chalk |

field in the Norwegian part of the North Sea, and produces
from reservoir zones in the Ekofisk, Tor and Hod
formations. The field is divided into the three structures
Hod Vest, Hod @st and Hod Sadel. Both the western and
the eastern structure were proven in 1974. Oil was proven
in the Hod Sadel areain 1994.

Thefield is produced with the aid of depressurization.
A total of eight wellshavebeen drilled. Four of thesewells
were in production at the end of 1998. A study has been
initiated to evaluate future plansfor Hod and anew reservoir
model has been prepared.

Development

The development features an unmanned production
installation (Figure 1.10.2). The installation is remote-
controlled fromthe Valhall field, 13 kilometersto the north.
Qil and gas are separated by means of a separation unit and
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then metered before being transported via pipeline to Val-
hall for further processing. Oil and gas aretransportedin a
common pipeline to Vahall and then in the existing tran-
sportation systems to Teesside and Emden.

VALHALL

Business area: Valhall Unit

Production licence: 006, 033 Block: 2/11, 2/8
Operator: | BP Amoco Norge AS
Licensees:
Amerada Hess Norge AS 28.09376 %
BP Amoco Norge AS 28.09377 %
Elf Petroleum Norge AS 15.71871 %
Enterprise Oil Norwegian AS 28.09376 %
Discovery well: 2/8-6 Year: 1975
Development 1977 Prod.start: = 1982
approved:

1995
Recoverable reserves: 132.3  mill. Sm® oil

31.2 bill. Sm*® gas

4.5 mill. tonnes NGL
0.0 mill. Sm® cond.
Total investments (firm 1999-NOK):  26.0 hill
Operating costs (firm 1999-NOK) incl 787 mill.
CO,tax, excl. tariffs, royalty and
insurance:

Production

The Valhall field, see Figure 1.10.1, produces from lime-
stonein the Ekofisk, Tor and Hod formationsfrom the Early
Paleocene to the Upper Cretaceous Age. The production
strategy on Valhall isbased on depressurization with ahigh
degree of compacting drive. Compacting of the reservoir
rocks hasled to subsidence of the seabed estimated at about
3.9 meters at the end of 1999. At the end of 1999, 40
production wells were producing on the field.

In order to increasetherecovery rate of the ail, the ope-
rator isconsidering the possibility of starting water injection
onthefield. Water injection can be commenced from anew
wellhead installation with 15 injectors.

Figure 1.10.3
Installations on Valhall
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Development

Valhall was originally developed with three installations,
one for living quarters, one drilling and one production
installation. In May 1996, a new riser installation was
installed with room for 19 wells. Thefour installations are
connected to each other by gangways. Figure 1.10.3 shows
theseinstallations.

Qil is separated from gas on Valhall by means of two
separation units. The heavier gas fractions, NGL, are
separated on Valhall using afractionating tower and arethen
mainly transported in the oil stream.

Oil and NGL aretransported by pipelineto Ekofisk for
further transportation to Teesside. Gas is transported in a
new pipeline to Norpipe for further transportation to Em-
den. Theail production capacity is 27,000 Sm? oil/day and
the gas treatment capacity is 10.7 million Sm® gas/day. Oil
and gas are fiscally metered on Valhall. Oil is metered on
the production installation and gas on theriser installation.
The metering systems are part of the Ekofisk hydrocarbon
distribution system.

EKOFISK AREA

Figure 1.10.1 showsthe fieldsin the Ekofisk area. Asof 1
January 1999, the ownership distribution in Production
License 018 was changed. SDFI received a five-per cent
interest and the licensees’ interests were reduced
accordingly.

Production from Ekofisk started in 1971, and during
thefirst yearsthefield produced to loading shipsfrom four
wells until 1973 when the concrete tank with process
facilitieswasin place. The Cod, Tor and Vest Ekofisk fields
were developed and tied in to the Ekofisk Center from 1976-
1978. At the sametime, an oil pipelinewaslaid to Teesside
and agas pipelineto Emden. In 1979, the Albuskjell, Edda
and Eldfisk fields were tied in to the Ekofisk Center.
Production from Embla started in May 1993. The Ekofisk
area comprises atotal of 26 permanent installations.

Dueto the subsidence of the seabed and an expectation
of production from the field for a long time to come,
development of Ekofisk Il was decided in 1994. The
development hasincluded adrilling and wellhead instal lation
for Ekofisk, 2/4-X, and a joint process and export
installation, 2/4-J. Bothinstallationsaretied tothe old field
center by gangwayss.

Ekofisk Il started producing in August 1998. Ekofisk,
Eldfisk, Tor and Emblaare connected to the new field cen-
ter, while the installations on Albuskjell, Cod, Edda and
Vest Ekofisk were shut down. At the same time, the
installations at the northern part of the Ekofisk Center were
shut down A decommissioning plan for Ekofisk | was
submitted to the authorities in October 1999. The decom-
missioning plan for riser installation 2/4-S, owned by Stat-
pipe, was considered by the Norwegian Petroleum
Directorate in 1999. Figure 1.10.4 shows the installations
in the Ekofisk area at the end of 1999.



Norwegian Petroleum Directorate Annual Report e

EKOFISK

Production licence: 018 Block: 2/4

Operator:  Phillips Petroleum Company Norway
Licensees:
Den norske stats oljeselskap a.s 5.95000 %
(SDFI 5,000 %)
8.02600 %

Elf Petroleum Norge AS
Fina Production Licenses AS
Norsk Agip AS

28.50000 %
12.38800 %

Norsk Hydro Produksjon AS 6.36500 %
Phillips Petroleum Company Norway 35.11200 %
Saga Petroleum ASA 0.28900 %
Total Norge AS 3.37000 %
Discovery well: 2/4-2 ear: 1969
Development 1972 rod.start: 1971
approved:

1994
Recoverable reserves: 4171 mill. Sm® oil

142.2 bill. Sm®gas
13.3 mill. tonnes NGL
0.0 mill. Sm® cond.

Total investments (firm 1999-NOK): | 86.1 hill.
Operating costs (firm 1999-NOK) incl 2.2 mill.
CO,tax, excl. tariffs, royalty and

insurance:

Production

Thereservoir on Ekofisk lies at a depth of about 3000 me-
ters and consists of jointed chalk rocks from the Tor and
Ekofisk formations. Ekofisk isthelargest field in the area,
and the second largest ail field on the Norwegian continen-
tal shelf in terms of recoverable reserves. About 80

Figure 1.10.4
Installations in the Ekofisk area
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production wells drain the field. Currently, somewhat less
than 60 wells are in use due to the facilities’ capacity
constraints.

Ekofisk wasoriginally devel oped with depressurization
asthedrive mechanism. Subsequently, limited gasinjection
and comprehensive water injection have contributed to a
considerable increase in the rate of recovery of oil, from
the original approximately 18 per cent to the current 41 per
cent. Large-scale water injection beganin 1987, and in the
subsequent years the area for water injection has been
expanded in several stages. Every day about 110,000 mé of
water isinjected into thereservoir from 38 wells. A total of
368 million m® of water wasinjected up to December 1999.
Experience has shown that the water’s displacement of the
oil ismoreeffective than expected, and the reserves estimate
hasbeen adjusted accordingly. In addition to water injection,
the compacting of the soft chalk rocksalso providesan extra
drivefor drainage of thefield. Thisisreinforced by thefact
that the injected water contributes to the weakening of the

chalk. Ekofisk is expected to produce until 2028.
Measurements of the subsidence of the seabed at Eko-
fisk show that the rate of subsidence has decreased in the
past year and isnow at the lowest level ever measured. The
total subsidence as of November 1999 was 7.95 meters at
Ekofisk H. The subsidenceratein 1999 was approximately
14 cm, compared with slightly less than 40 cm in the
previousyears. It isassumed that the reduction is caused by
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the build-up of pressuretaking placeinthereservoir asmore
liquid is injected than is produced. This reduction in
subsidence meansthat thetwo wellhead installations 2/4-A
and 2/4-B can be used longer than previously anticipated
and that the construction of anew hotel installation can be
delayed.

Development

Figure 1.10.4 shows the installations in the Ekofisk area.
15 of these are located on the Ekofisk field. The Ekofisk
Center now consists of 12 installations connected by
gangways, but only four of these are included in the new
field center for Ekofisk 11: theliving quartersinstallation 2/
4-H, the production installation 2/4-C, the new drilling and
production installation 2/4-X and the new process
installation 2/4-J. Asfor the other installations on the cen-
ter, 2/4-FTP and 2/4-W are till in operation as a riser
installation for the production from 2/4-A and -B and a
wellhead installation for water injection. In addition, 2/4-K
to the north on thefield is used asthe main installation for
water treatment and injection in Ekofisk. The lifetime for
production installations 2/4-A and 2/4-B can be extended
due to reduced subsidence on the field. Thisfreesup drill-
ing capacity on 2/4-X for exploring for oil ontheflank areas
on the field. Together with the findings of the new 3D
seismic obtained in 1999, this could increase the reserves
on Ekofisk. Inthe autumn of 1999, acontracted installation
for production of injection water was released from the
contract. In the future, the additional water volumes that
arerequired will come from Eldfisk.

Qil and gas are routed to the export pipelines via the
process facility at 2/4-J on Ekofisk. After Ekofisk 1l was
put into operationin August 1998, technical problemswith
the processfacility haveled to reduced capacity and reduced
export from 2/4-J. However, towards the end of 1999 the
facility has operated well and production has been high.

The gas from the Ekofisk area is transported via pipe-
line to Emden, while the oil, which contains the NGL
fractions, is sent by pipeline to Teesside.

ELDFISK

Production licence: 018 Block: | 2/7
Operator: | Phillips Petroleum Company Norway
Licensees:
Den norske stats oljeselskap a.s 5.95000 %
(SDFI 5,000 %)
EIf Petroleum Norge AS 8.02600 %
Fina Production Licenses AS 28.50000 %
Norsk Agip AS 12.38800 %
Norsk Hydro Produksjon AS 6.36500 %
Phillips Petroleum Company Norway 35.11200 %
Saga Petroleum ASA 0.28900 %
Total Norge AS 3.37000 %
Discovery well: 2/7-1 ear: 1970
Development 1975 rod.start: = 1979
approved:

1994

1997
Recoverable reserves: 109.1 mill. Sm® oil

50.7  bill. Sm® gas
4.2 mill. tonnes NGL
0.0 mill. Sm®cond.

Total investments (firm 1999-NOK):  35.5 bill
Operating costs (firm 1999-NOK) incl 612 mill.
CO, tax, excl. tariffs, royalty and

insurance:

Production

Eldfisk isthe second largest field in the Ekofisk area. The
Eldfisk reservoir lies at a depth of about 2800 meters and
consists of jointed chalk rocks belonging to the Tor, Eko-
fisk and Hod formations. The field has atotal of 47 wells,
but produces only from 25 wells from three separate
structures; Alfa, Bravo and @st Eldfisk. Since production
started in 1979, Eldfisk has employed depressurization as
thedrive mechanism. A plan for devel opment and operation
of Eldfisk with full field water injection in the Alfa and
Bravo structures and limited gas injection in the Alfa
structure was approved by the authoritiesin December 1997.
Thewater injection will start in February 2000 and the gas
injection in March 2000. Drilling of new wells started in
1999 and will continue in the years ahead.

Development

Eldfisk was originaly developed with three installations.
Eldfisk B is a combined drilling, wellhead and process
installation, while Eldfisk A and FTP are a wellhead and
process installation connected by a gangway. Eldfisk was
tied in to the new Ekofisk Center in August 1998 and is
expected to produce until around 2017. Oil and gas are
transported intwo pipelinesto the Ekofisk Center for further
transportation to Teesside and Emden. M odifications have
been made on Eldfisk and Ekofisk so that the oil from Eld-
fisk can go directly to the export pumps on 2/4-J. A new
installation for water injection, 2/7-E, wasinstalled on the
field in 1999 and is connected to FTP by a gangway. The
installation will also supply the Ekofisk field with some
injection water through a new water pipeline from Eldfisk
to Ekofisk 2/4-K . Simultaneously with the devel opment for
water injection, one of the existing installations was
modernized, inter alia through the replacement of old po-
wer generators.

EMBLA
Production licence: 018 Block:  2/7
Operator: | Phillips Petroleum Company Norway
Licensees:
Den norske stats oljeselskap a.s 5.95000 %
(SDFI 5,000 %)
Elf Petroleum Norge AS 8.02600 %
Fina Production Licenses AS 28.50000 %
Norsk Agip AS 12.38800 %
Norsk Hydro Produksjon AS 6.36500 %
Phillips Petroleum Company Norway 35.11200 %
Saga Petroleum ASA 0.28900 %
Total Norge AS 3.37000 %
Discovery well: 2/7-20 Year: 1988
Development 1990 Prod.start: 1 1993
approved:

1995

Recoverable reserves: 14.5 mill. Sm® oil

7.2 bill. Sm® gas

0.7 mill. tonnes NGL

0.0 mill. Sm’ cond.
Total investments (firm 1999-NOK): | 3.3 hill.
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Operating costs (firm 1999-NOK) incl = 36 mill.
CO: tax, excl. tariffs, royalty and
insurance:

Production

Emblaisasegmented sandstone reservoir of the Devonian
and Jurassic Ages which lies at a depth of more than 4000
meters. The field produces from two separate sand layers,
in addition to a dolomite layer discovered in 1999, with
depressurization as the drive mechanism. The field has a
total of six wellsof whichtwoweredrilledin 1999. Complex
geology and poor seismic data have made surveys of the
field difficult. New surveysand well resultsindicate that it
may be possible to increase the resources from the field
and there are plansto drill more wells.

Development

Embla started producing in 1993 with an unmanned
wellhead installation which isremote-controlled from Eld-
fisk. Oil and gas are transported to Eldfisk and on to the
Ekofisk Center for export. Embla is expected to produce
until around 2017.

TOR
Business area: Tor Unit
Production licence: 006, 018 Block:  2/4,2/5
Operator: | Phillips Petroleum Company Norway
Licensees:
Amerada Hess Norge AS 8.73766 %
Den norske stats oljeselskap a.s 4.51692 %
(SDFI 3,687 %)
Elf Petroleum Norge AS 11.63419 %
Fina Production Licenses AS 24.88473 %
Norsk Agip AS 10.81656 %
Norsk Hydro Produksjon AS 5.55758 %
Phillips Petroleum Company Norway 30.65799 %
Saga Petroleum ASA 0.25216 %
Total Norge AS 2.94221 %
Discovery well: 2/5-1 Year: 1970
Development 1973 Prod.start: | 1978
approved:
Recoverable reserves: 27.2 mill. Sm’ oil

11.5 bill. Sm’ gas
1.2 mill. tonnes NGL
0.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 7.2 bill.
Operating costs (firm 1999-NOK) incl = 150 mill.
CO: tax, excl. tariffs, royalty and
insurance:

Production

The main reservoir on Tor lies at a depth of about 3200
meters and consists of jointed chalk rocks belonging to the
Tor formation. The Ekofisk formation also containsoil, but
has poorer production properties. In 1992, limited water
injection wasimplemented on Tor, but dueto problemswith
the production wells, no water has been injected in 1999.
The plan is to start up water injection again in February
2000 and it is expected to last therest of thefield life. Due
tolow oail pricesin early 1999, thefield was considered for
shutdown. Work is in progress for improving the field's
profitability, both through increased production and lower
cost.

Development

TheTor field was devel oped with acombined wellhead and
process installation with transportation through pipelines
to the Ekofisk Center for export. Tor wastied in to the new
Ekofisk Center in August 1998 and is expected to produce
until around 2019.

GYDA
Production licence: 019 B Block: 2/1
Operator: | BP Amoco Norge AS
Licensees:
AS Pelican 4.00000 %
BP Amoco Norge AS 56.00000 %
Den norske stats oljeselskap a.s 30.00000 %
(SDFI 30,000 %)
Norske AEDC A/S 5.00000 %
Norske MOECO A/S 5.00000 %
Discovery well: 2/1-3 Year: 1980
Development 1987 Prod.start: | 1990
approved:
Recoverable reserves: 30.7  mill. Sm® oil

3.8 bil. Sm* gas
1.5 mill. tonnes NGL
0.0 mill. Sm® cond.
Total investments (firm 1999-NOK):  11.8 hill.
Operating costs (firm 1999-NOK) inc 342 mill”
CO: tax, excl. tariffs, royalty and
insurance:

Y Includes Gyda Ser

Production

Thereservoir ismade up of Upper Jurassic sandstone. Gyda
is produced using water injection as the drive mechanism,
see Figure 1.10.1. At the end of 1999, there were atotal of
13 production wells and 10 water injection wells on the

Figure 1.10.5
Installation on Gyda
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field. Water productionisincreasing and measuresto reduce
water production are being evaluated continuously.

Development
The development solution for thefield consists of acombi-
ned drilling, living quartersand processing install ation with
a steel jacket, see Figure 1.10.5. Production capacity is
currently 14,300 Sm3 ail per day and 1.8 million Sm3 gas
per day. Water injection capacity is 24,500 m3 per day.
Theail istransported to Ekofisk viathe oil pipelinefrom
Ula, and then on to Teesside. The gas is transported in a
separate pipelineto Ekofisk for further transport to Emden.
The oil and gas production is metered to fiscal standards
prior to pipeline transportation to Ekofisk. The metering
systemsareincluded in the Ekofisk system for distribution
of hydrocarbons.

GYDA S@R

Production licence: 019 B
Operator: | BP Amoco Norge AS
Licensees:

AS Pelican

BP Amoco Norge AS

Den norske stats oljeselskap a.s
(SDFI 30,000 %)

Block: 2/1

4.00000 %
56.00000 %
30.00000 %

Norske AEDC A/S 5.00000 %
Norske MOECO A/S 5.00000 %
Discovery well: 2/1-9 Year: 1991
Development 1993 Prod.start: | 1995
approved:

Recoverable reserves: 5.6 mil. Sm®oil

3.7 bill. Sm®gas
0.7 mill. tonnes NGL
0.0 mill. Sm®cond.
Total investments (firm 1999-NOK): | 0.1 bill.
Operating costs (firm 1999-NOK) incl = 0 mill. ¥
CO,tax, excl. tariffs, royalty and
insurance:

1) Operating costsareincluded in Gyda

Production

Gyda Ser is produced using depressurization with the aid
of two long-range wells from Gyda. No pressure
communication has been observed between Gyda Ser and
Gyda, although it is possible that there is pressure
communication in the water zone.

Development
Thewell stream istreated on Gyda.

ULA
Production licence: 019, 019 B Block:  7/12
Operator:  BP Amoco Norge AS
Licensees:
AS Pelican 5.00000 %
BP Amoco Norge AS 80.00000 %
Svenska Petroleum Exploration AS 15.00000 %
Discovery well: 7/12-2 ear: 1976
Development 1980 rod.start: = 1986
approved:

70.0 mill. Sm® oil
3.7 bill. Sm®gas
2.5 mill. tonnes NGL
0.0 ' mill. Sm® cond.
15.7 hill.

Recoverable reserves:

Total investments (firm 1999-NOK):

Norwegian Petroleum Directorate Annual Report

Operating costs (firm 1999-NOK) incl 374 mill.

CO: tax, excl. tariffs, royalty and
insurance:

Production

The main reservoir consists of Jurassic sandstone and is
produced using water injection asthe drive mechanism, see
Figure 1.10.1. Currently, the production has a high and
increasing water cut. The operator is continuously evalua-
ting various measures to shut out the water. At the end of
1999, therewere seven wells producing whilesix wellswere
used for water injection. In addition, one well is used for
gas injection. In order to improve the exploitation of the
remaining reserves, the operator plans to drill two new
horizontal wellsthat will be used as producers.

Development

The development concept consists of three steel installations
for production, drilling and living quarters, see Figure
1.10.6. Production capacity iscurrently 24,000 Sm?3 oil per
day and 1.6 million Sm? gas per day. Water injection capacity
532,000 m3 per day. The capacity for treatment of produced
water is approximately 19,000 m3 per day.

Theoil istransported by pipelineviaEkofisk to Teesside
with Statoil as the operator of the pipeline. The gas is
reinjected and the reinjection capacity is 1.4 million Sm?3
per day. The oil production is metered to fiscal standards
prior to pipeline transportation to Ekofisk. The metering
systemisincluded in the Ekofisk system for distribution of
hydrocarbons.

Figure 1.10.6
Installations on Ula
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YME
Production licence: 114 Block:  9/2
Operator:  Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s 65.00000 %
(SDFI 30,000 %)
RWE-DEA Norge AS

Saga Petroleum ASA

10.00000 %
25.00000 %

Discovery well: 9/2-1 Year: 1987
Development 1995 Prod.start: | 1996
approved:

1995

1997

1998
Recoverable reserves: 9.3 mill. Sm’ oil

0.0 bill. Sm®*gas
0.0 mill. tonnes NGL
0.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 2,3 bill.
Operating costs (firm 1999-NOK) incl 837 mill.
CO: tax, excl. tariffs, royalty and
insurance:

Production

Development of the Yme field, see Figure 1.10.1, was
carried out in several phases. Oil is produced from the
Gamma Vest, Gamma Sgrast, Beta@st, BetaVest Nord and
Beta Vest Sar structures. The ail is found in the Sandnes
formation, which belongs to the Middle to Late Jurassic
Age.

The main reservoir on Yme is in the Gamma Vest
structure. The reservoir is for the most part produced by
depressurization, but water isinjected in onewell, and down-
hole pumps are a so used. Development of the depositsin
Beta @st was approved in November 1995. These deposits
are produced with two subsea-completed wells.
Depressurization with gaslift has been chosen asthe drive

Figure 1.10.7
Installations on Yme
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mechanism. Development of the deposits in Gamma Sgr-
ost was approved in February 1997. These depositswill be
drained using depressurization.

TheBetaVest Nord discovery well 9/2-7 Scommenced
production on 1 September 1999. Exploration well 9/2-9 S
proved oil inthe BetaVest Sgr structurein September 1999.
Thewell has been completed and reclassified asan oil pro-
ducer. Both Beta Vest Nord and Beta Vest Sgr aretied into
the Beta@st subsea system.

Development

The field development concept consists of a jack-up
installation and astorage tanker with buoy loading to shuttle
tankers, Figure 1.10.7. Thesubseainstallationon Y me Beta
@stislinked to Y me. Thereisno other infrastructureinthe
area. All oil from Ymeistransported by ship to Mongstad
for final separation of water and for fiscal metering.

The production installation has an oil production
capacity of 8000 Sm® per day with the potential for
upgrading. The gas treatment capacity is 800,000 Sm® gas
per day, whereof 400,000 Sm® gas per day may be
recirculated for gaslift.

VARG

Production licence: 038 Block: 15/12
Operator:  Saga Petroleum ASA

Licensees:

Den norske stats oljeselskap a.s 65.00000 %
(SDFI 30,000 %)
Saga Petroleum ASA

Discovery well:

35.00000 %
15/12-4 ear: 1984

Development 1996 rod.start: 1998
approved:
Recoverable reserves: 4.4 | mill. Sm® oil

0.0 | bill. Sm®gas
0.0 mill. tonnes NGL
0.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 4.2 bill.
Operating costs (firm 1999-NOK) incl 610 mill.
CO, tax, excl. tariffs, royalty and
insurance:

Production

Thefield containsoil inagreatly faulted sandstonereservoir
from the Upper Jurassic Age, see Figure 1.10.9. The
production strategy is based on the use of alternating wa-
ter/gas injection (WAG). The total number of wells is
estimated to be 13. Production started on 22 December 1998
and injection of water and gas started in early 1999.

Development

The plan for development and operation was approved in
May 1996. Varg isdevel oped with aproduction ship tied to
a wellhead installation, see Figure 1.10.8. The wellhead
installation wasinstalled on thefield in the summer of 1997,
and pre-drilling of the production wells started at the end
of 1997. The production ship anchored up on the field in
the autumn of 1998. Planned production capacity is 9000
Sm?® oil per day. The production ship was sold by the
licensees and contracted to Varg in July 1999.

Resource management
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Figure 1.10.8
Installations on Varg

SLEIPNER AREA

Sleipner J<t, Sleipner Vest, Loke and Gungne have been
approved for development in the Sleipner area, see Figure
1.10.9.

Agreementsregarding coordinated operations, injection
and sale have been signed for these fields. The production
installations in the Sleipner area are shown on Figure
1.10.10. The gas is transported via pipeline, both to
Zeebrigge in Belgium, through Statpipe/Norpipe and
through the Europipe system to Emden in Germany. A small
quantity of gasissoldto Ekofisk. The condensateislanded
at Kérstg through a 250 km pipeline from Sleipner R to
Kérsta.

Total produced gas and condensate are metered to fiscal
standard on thefield.

SLEIPNER @ST

Business area: Sleipner @st Unit
Production licence: 046 Block:  15/9
Operator: | Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s

(SDFI 29,600 %)

Elf Petroleum Norge AS

Esso Expl. and Prod. Norway A/S 30.40000 %
Norsk Hydro Produksjon AS 10.00000 %
Discovery well: 15/9-9 ear: 1981
Development 1986 rod.start: | 1993
approved:
Recoverable reserves:

49.60000 %

10.00000 %

0.0 mill. sSm®oil
38.5 hill. Sm® gas

9.7 mill. tonnes NGL
21.3  mill. Sm? cond.
28.1 bill.
602 mill.

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO; tax, excl. tariffs, royalty and
insurance:

Production

Sleipner @st contains gas and condensate in the Ty and
Hugin formation from the Tertiary and Jurassic Age
respectively. Some gas has also been proven in the
underlying formations of Cretaceousand Triassic Age. The
gas contains a relatively high amount of condensate. The
Tertiary reservoir in Sleipner @st is produced using injection

of dry gas in order to extract more condensate than is
achieved through depressurization, while depressurization
isused for the Jurassic reservair. Drilling of new production
and injection wells has been postponed from 1999 to 2000.
Arrangements were made for limited low-pressure
production on Sleipner Jst in 1999.

Development

Sleipner @st was devel oped with an integrated process, drill-
ing and living quarters installation with a concrete
substructure (Sleipner A). In addition, a separate riser
installation has been built (Sleipner R) with a gangway to
Sleipner A. A subseatemplate hasbeeninstalled for draining
of the northern part of Sleipner @st.

LOKE

Business area: Sleipner @st Unit

Production licence: 046 Block: 15/9
Operator: | Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s

(SDFI 29,600 %)

Elf Petroleum Norge AS

Esso Expl. and Prod. Norway A/S 30.40000 %
Norsk Hydro Produksjon AS 10.00000 %
Discovery well: 15/9-17 Year: 1983
Development 1991 Prod.start: 1998
approved:

49.60000 %

10.00000 %

1995

Recoverable reserves: 0.0  mill. sSm® oil

35 bill. sm®gas
0.5 mill. tonnes NGL
1.2 mill. Sm® cond.
Total investments (firm 1999-NOK): 1.1 bill.
Operating costs (firm 1999-NOK) incl 12 mill.
CO,tax, excl. tariffs, royalty and
insurance:

Production

L oke contains gas and condensatein the Ty and Hugin/Ska-
gerrak formations from the Tertiary and Jurassic/Triassic
Age respectively (called Loke Triassic). The field is
produced using depressurization. Production from the
Tertiary reservoir was shut down in 1997. The well was
extended for production fromthe Triassic reservoir in 1998.
Production commenced in June 1998, but dueto corrosion
in a pipeline, was shut down after two weeks. Production
recommenced in August 1999.

Development

Loke was developed using a subsea template tied in to
Sleipner A. Due to corrosion in the pipeline between the
subseatemplate and Sleipner A, anew pipelinewaslaidin
1999. A new exploration well isplanned for 2000 in order
to prove additional resources.
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Figure 1.10.9
Fields and discoveries in the Sleipner area
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Figure 1.10.10
Installations in the Sleipner area
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Zeebriigge

GUNGNE
Production licence: 046 Block:  15/9
Operator:  Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s 52.60000 %

(SDFI 34,400 %)

EIf Petroleum Norge AS 10.00000 %
Esso Expl. and Prod. Norway A/S 28.00000 %
Norsk Hydro Produksjon AS 9.40000 %
Discovery well: 15/9-15 ear: 1982
Development 1995 rod.start: 1996
approved:

Recoverable reserves: 0.0 ' mill. Sm” ol

8.4 bil. Sm*® gas
1.0 mill. tonnes NGL
3.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 0.6 bill.
Operating costs (firm 1999-NOK) incl 22 mill.
CO; tax, excl. tariffs, royalty and
insurance:

Production

Gungne contains gas and condensate in the Skagerrak
formation of the Triassic Age. Thefield is produced using
depressurization.

Development

Gungneis produced with one well from Sleipner A. Drill-
ing of anew production well has been postponed from 1999
to 2000.

SLEIPNER VEST

Business area: Sleipner Vest Unit

Production licence: 029, 046 Block: | 15/6, 15/9
Operator:  Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s

(SDFI 32,375 %)

49.50291 %

Elf Petroleum Norge AS 9.41120 %
Esso Expl. and Prod. Norway A/S 32.23936 %
Norsk Hydro Produksjon AS 8.84653 %
Discovery well: 15/6-3 Year: 1974
Development 1992 Prod.start: 1996
approved:

Recoverable reserves: 0.0 mill. Sm’ oil

125.5 bil. Sm*gas
8.5 mill. tonnes NGL
27.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 23.1 hill.
Operating costs (firm 1999-NOK) incl =~ 457 mill.
CO:tax, excl. tariffs, royalty and
insurance:

Production

Thefield contains gas/condensate with an underlying layer
of oil in someareas. Thereservoir liesinthe Hugin format-
ionfromthe Jurassic Age. Thefield consistsof several fault
blocks and the communication conditions in the reservoir
areuncertain.

Gas/condensateis produced using depressurization and
pressure maintenance from the underlying water zone. So
far, it has been impossible to find a profitable concept for
producing the oil. Dry gas not needed for meeting sales
obligations, has been injected in Sleipner @st. The gasin
Sleipner Vest contains up to 9 volume per cent CO,, which
is separated from the gas and injected into a sand layer in
the Utsiraformation.
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Development

Thefirst phase of the development of Sleipner Vest includes
awellhead installation, Sleipner B, and an installation for
processing and removal of CO,, Sleipner T. Sleipner B is
|ocated inthe southern part of Sleipner Vest. Thewellshave
been drilled from the drilling installation West Epsilon,
which has been positioned by Sleipner B. From Sleipner
B, the well stream is routed to Sleipner T, which has a
gangway to Sleipner A. These installations use common
utilities.

Phases 2 and 3 comprise development of the northern
part of Sleipner Vest, as well as increased capacity for
compression of gasfor export. Extensive studies have been
carried out in 1999 regarding solutions for and timing of
the compression capacity.

In 1999, it was decided to temporarily increase the ex-
port capacity of Sleipner Vest from 20.7 million to 22.6
Sm? export gas per day. Over the short term, this provides
for more gas available for sale and injection in Sleipner
@st, aswell asearlier production of condensate. Inaddition,
measures were implemented to improve the facility for
separation of CO, from the gas, with additional measures
planned for 2000. Some modifications have been carried
out on Sleipner B in order to prepare for unmanned
operation. Unmanned operation will only berelevant when
the drilling phase has been completed. As of 31 December
1999, the drilling plan includes all of 2000 with the
possibility for additional extensions.

BALDER

Production licence: 001 Block: | 25/11

Operator:  Esso Expl. and Prod. Norway A/S

Licensees:

Esso Expl. and Prod. Norway A/S 100.00000 %
Discovery well: 25/11-1 ear: 1967
Development 1996 rod.start: 1999
approved:

26.7  mill. Sm® oil
0.0  bill. Sm® gas
0.0 mill. tonnes NGL
0.0 mill. Sm®cond.
9.8 bill.
267 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO: tax, excl. tariffs, royalty and
insurance:

Production
The Balder reservair is sandstone from the Tertiary Age. It
is poorly consolidated, but has good reservoir properties
and contains relatively viscous oil. The Balder field, see
Figure 1.10.11, consists of several separate structures.
Production from the Balder field commenced in Sep-
tember 1999 with production from ten wells. Thefield will
be produced using natural water drive and water injection.
All produced water will be reinjected. In addition, a well
has been drilled for production of injection water. Produced
gaswill bereinjected inawell onthefield.

Norwegian Petroleum Directorate Annual Report

Figure 1.10.11
Fields and discoveries in the Frigg, Jotun and Balder area
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Development

The Balder field has been developed using subsea-

completed wells tied in to a production and storage ship,

see Figure 1.10.12. The oil will be exported viatankers.
Planned average plateau production of oil is11,900 Sm?

per day.

Figure 1.10.12
Installations in the Balder area
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JOTUN

Business area: Jotun Unit

Production licence: 027 B, 103B  Block: 25/7, 25/8
Operator:  Esso Expl. and Prod. Norway A/S

Licensees:

Amerada Hess Norge AS 1.25000 %
Den norske stats oljeselskap a.s 5.00000 %

(SDFI 3,000 %)
Enterprise Oil Norwegian AS
Esso Expl. and Prod. Norway A/S

45.00000 %
45.00000 %

Norske Conoco A/S 3.75000 %
Discovery well: 25/8-5 S ear: 1994
Development 1997 rod.start: 1999

approved:
Recoverable reserves: 31.1 | mill. Sm® oil

1.0 bill. Sm®gas

0.0 mill. tonnes NGL
0.0  mill. Sm® cond.
8.8 bill.

152 mill.

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

Production
Jotun, see Figure 1.10.11, comprises the discoveries 25/8-
5, 25/7-3 and 25/8-8 S, all of which were made in 1994
and 1995. In all of the structures, oil wasfound inthe Heim-
dal formation from the Paleocene Age. In the 25/8-8 Sdis-
covery, somefree gaswasalso proven. The majority of the
resources lie in Production License 027B. An agreement
concerning unitization between the two production licences
was signed in the autumn of 1997. Water injection, possibly
in combination with natural water drive, is the drive
mechanism.

Jotun commenced production in September 1999. A
total of 11 oil producers, six water injectors and two water

Figure 1.10.13
Installations on Jotun
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Figure 1.10.14
Installation on Heimdal
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producersare planned onthefield. Drilling of the production
wellsisin progress, and four wells were producing at the
end of 1999.

Development

The development concept consists of awellhead installation
and a production vessel, see Figure 1.10.13. The wellhead
installation was positioned on thefieldin August 1998. The
oil will beloaded on thefield and the gas exported via Stat-

pipe.

HEIMDAL

Business area: Heimdal Unit

Production licence: 036 Block: | 25/4

Operator:  Norsk Hydro Produksjon AS

Licensees:

AS Ugland Rederi 0.16900 %
Den norske stats oljeselskap a.s 40.00000 %
(SDFI 20,000 %)

Elf Petroleum Norge AS 11.93900 %
Marathon Petroleum Norge AS 23.79800 %
Norsk Hydro Produksjon AS 15.80300%
Saga Petroleum ASA 3.47100%
Total Norge AS 4.82000%
Discovery well: 25/4-1 ear: 1972
Development 1981 rod.start: 1985
approved:
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1992
1999
Recoverable reserves: 6.9  mill. Sm® oil
446 bil. Sm® gas
0.0 ' mill. tonnes NGL
0.0 mill. Sm® cond.
Total investments (firm 1999-NOK): | 16.6 bill.
Operating costs (firm 1999-NOK) incl = 233 mill.
CO: tax, excl. tariffs, royalty and
insurance:

Production
Thefield, see Figure 1.10.11, produces from sandstone in
the Heimdal formation. Nine production wells and one
observation well have been drilled. Thefield has been shut
down since the summer of 1999 in order to modify the
installation.

Development

The Heimdal field was developed with an integrated steel
jacket structurewith drilling, production and living quarters
functions, see Figure 1.10.14.The deliveries of gas via
Emden began in February 1986.

The gas from the Heimdal field is transported in Stat-
pipe. The pipeline from Heimdal is tied into the Statpipe
system at the Draupner riser platform. The condensate is
transported from Heimdal to Brae in the British sector
through a separate pipeline. From the Brae field the
condensate goes to Cruden Bay in Scotland.

After a modification phase from 1999 to 2000, the
installation will once again be put into operation for
producing the remaining reserves in the field and for
processing of thegasfrom 30/2-1 Huldra. A riser installation
will also be built, which will be able to take in risers from
other discoveries and transportation systemsin the area.

FRIGG

Business area: Frigg Unit

Production licence: 024 Block:  25/1
Operator: = Elf Petroleum Norge AS

Licensees:

Norwegian part (60.82)

Den norske stats oljeselskap a.s 12.16400 %

EIf Petroleum Norge AS 16.06800 %
Norsk Hydro Produksjon AS 19.99200 %
Total Norge AS 12.59600 %

British part (39.18%)
Elf Exploration UK Ltd 26.12000 %
Total Oil Marine Ltd 13.06000 %
Discovery well: 25/1-1 ear: 1971
Development approved: 1974 rod.start: | 1977
Recoverable reserves: 0.0 ' mill. Sm* ail
119.8 | bill. Sm® gas
0.0 ' mill. tonnes NGL
0.4 mill. Sm® cond.
Total investments (firm 1999-NOK):  30.5 hill.
Operating costs (firm 1999-NOK) incl = 364 mill.
CO, tax, excl. tariffs, royalty and
insurance:

Production

Thefield, see Figure 1.10.11, produces gasfrom the Frigg
formation, which consists of sandstone from the Eocene
Age. The production wells on CDP1, see Figure 1.10.15,
are permanently plugged. On DP2, the wells have reduced
production potential dueto water influx. Future development

Figure 1.10.15
Installations in the Frigg area

of produced water volume will be a crucial factor in
determining when thefield will be shut down. Accordingto
current plans, the last year of production will be 2002.

Development

The field was developed in three phases. Phase | consists
of one production and onetreatment install ation on the Bri-
tish part of thefield, aswell asaliving quartersinstallation
(CDP1, TP1 and QP). Production from Phase | started in
1977.

Phase Il consists of one production and one treatment
installation located on the Norwegian part of thefield (DP2
and TCP2). Production from Phasell startedin 1978. Figure
1.10.15 showstheinstallationsin the Frigg area.

Phase 11 of the devel opment comprisestheinstallation
of three turbine-driven compressors on TCP2. The
compressor system isnecessary in order to compensate for
reduced reservoir pressure. These facilities were put into
operation in the autumn of 1981.

In 1995, anew module wasinstalled on TCP2 in order
to treat oil and gasfrom Fray. Prior to their shutdown, gas
from Nordgst Frigg, @st Frigg, Lille-Frigg and Odin was
alsotreated on Frigg. Transportation of gasfrom the Alwyn
North field on the British side takes place via TP1.

TP1 has been converted from a processing installation
to ariser installation. The gasis transported 355 km to St.
Fergusin Scotland viatwo pipelines, each with a diameter
of 813 millimeters. The liquid is transported in Frostpipe
via Oseberg to Stura.

FR@Y

Business area: Fray Unit
Production licence: 026, 102 Block:  25/2, 25/5

Operator:  EIf Petroleum Norge AS

Licensees:

Den norske stats oljeselskap a.s 53.96000 %
(SDFI 41.616 %)

EIf Petroleum Norge AS 24.75730 %
Norsk Hydro Produksjon AS 6.04810 %
Total Norge AS 15.23460 %
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Discovery well: 25/5-1 Year: 1987
Development 1992 Prod.start: ' 1995
approved:

5.5 mill. Sm’ oil

1.6 bill. Sm® gas

0.0 mill. tonnes NGL
0.1 mill. Sm® cond.
6.6 bill.
142 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

Production

Fray, see Figure 1.10.11, is an ailfield that produces from
the Brent group of the Late Jurassic Age. The production
strategy isbased onwater injection. Thefield has10 wells,
of which six are production wells. The field is currently
producing from threewells. Today Fray haslow production
and relatively high operating costs. The plan isto produce
until the summer of 2000.

Development

Thefield wasdevel oped by meansof awellhead installation.
Qil and gasaretransferred in separate pipelinesto Frigg for
further processing and metering. The gasis transported on
to St. Fergus. The ail is transported in Frostpipe to Ose-
berg, and from there on to the oil terminal at Stura.

OSEBERG AREA
OSEBERG

Business area: Oseberg Unit
Production licence: 053, 079 Block:
Operator: | Norsk Hydro Produksjon AS
Licensees:

Den norske stats oljeselskap a.s

(SDFI 50.784 %)

30/6, 30/9

64.78379 %

Elf Petroleum Norge AS 5.76959 %
Mobil Development Norway AS 4.32720 %
Norsk Hydro Produksjon AS 13.68186 %
Saga Petroleum ASA 8.55276 %
Total Norge AS 2.88480 %
Discovery well: 30/6-1 ear: 1979
Development 1984 rod.start: 1988
approved:

1988

1996

337.0  mill. Sm® oil
34.0 bill. Sm® gas
0.0 mill. tonnes NGL
7.5 mill. Sm®cond.
61.6 bill.
1.4 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO,tax, excl. tariffs, royalty and
insurance:

Production

The field consists of several reservoirsin the Brent group
(Middle Jurassic), divided among three structures. Figure
1.10.16 shows fields and discoveries in the Oseberg area.
The main reservoirs are in the Oseberg and Tarbert
formations, but the Etive and Nessformations are also im-
portant contributors. The reservoir had an initial gas cap
over the ail zone. The use of horizontal production wells
was not included in the origina plans, but most of the
production wells are now drilled horizontally with good
results. The reservoir pressure in Oseberg is maintained
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through gas injection, water injection and WAG. The
injection gasisimported from Troll @st (TOGI) and Ose-
berg Vest. There are approx. 70 operativewellson thefield
including injection wells.

Development

Theoil part of the Oseberg field has been developed intwo
phases, seeFigure 1.10.17. Phase | isdeveloped with afield
center in the south with two installations. Oseberg A
comprisesaprocessing and living quartersinstall ation with
aconcrete gravity base structure, and Oseberg B comprises
adrilling and water injectioninstallation with asteel jacket.
Average oil processing capacity is about 55,000 Sm3 per
day.

Phase Il comprised devel opment of the northern part of
the field. The Oseberg C installation is an integrated
production, drilling and living quartersinstallation (PDQ).
Average oil processing capacity is about 23,000 Sm3 per
day.

The gasphase (Phase 1) has been devel oped with Ose-
berg D tied into therest of thefield center. Theinstallation,
for processing of dry gas, has a capacity of 10 billion Sm3
per year and became operational in October 1999. Fiscal
metering stationsfor gasand condensate have beeninstalled.
Initially, the facility will be used to recycle the gasin the
reservoir in order to provide increased oil/condensate
production. Gas export will commence 1 October 2000
through anew pipelineto the Statpipe system viathe Heim-
dal installation.

Oseberg A and Oseberg C are fitted with metering
stationsfor fiscal metering of stabilized il prior to pipeline
transportation to the Sture Terminal. Purchase of injection
gasfrom Troll (TOGI) is metered viathe fiscal gas meter-
ing stationinstalled on Oseberg A. Stabilized il isexported
fromtheterminal at Stureviatwo quay facilitieswhich are
linked to two identical fiscal oil metering stations.

Figure 1.10.16
Fields and discoveries in the Oseberg area
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Figure 1.10.17
Installations on Oseberg
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OSEBERG VEST

Business area: Oseberg Unit
Production licence: 053 Block: 30/6

Operator:  Norsk Hydro Produksjon AS

Licensees:

Den norske stats oljeselskap a.s 64.78379 %
(SDFI 50.784 %)

Elf Petroleum Norge AS 5.76959 %
Mobil Development Norway AS 4.32720 %
Norsk Hydro Produksjon AS 13.68186 %
Saga Petroleum ASA 8.55276 %
Total Norge AS 2.88480 %
Discovery well: 30/6-15 Year: 1984
Development 1988 Prod.start: | 1991
approved:

Recoverable reserves: 1.6 mil. sSm®oil

6.0  bill. Sm® gas
0.0 mill. tonnes NGL
0.0 ' mill. Sm® cond.
Total investments (firm 1999-NOK): 0.9 hill.
Operating costs (firm 1999-NOK) incl 0 mill.
CO.tax, excl. tariffs, royalty and
insurance:

Production

Oseberg Vest consists of a rotated fault block where the
reservoir zones arelocated in the Statfjord formation of the
Lower Jurassic.

A coal-bearing shale zone divides the Statfjord format-
ion into an upper and alower reservoir zone. Gas was pro-
ven first with athin oil zonein the upper reservoir zone. In
order to produce as much of the oil aspossible, aproduction
solution with two horizontal production wellswas chosen.
In connection with the drilling of the first production well,
oil was discovered in thelower reservoir zone. Thefieldis
produced with depressuri zation, but has natural pressure sup-
port from the gas cap.

Development

The field was developed with two horizontal production
wells. Thefirst production well, which started producingin
1991, istied to Oseberg C, whilethe second well, compl eted
in 1996, istied to Oseberg B. All produced gasisinjected
into the Oseberg field.

OSEBERG @ST
Production licence: 053 Block: 30/6
Operator:  Norsk Hydro Produksjon AS

Licensees:
Den norske stats oljeselskap a.s
(SDFI 45.400 %)

59.40000 %

Elf Petroleum Norge AS 9.33300 %
Mobil Development Norway AS 7.00000 %
Norsk Hydro Produksjon AS 12.25000 %
Saga Petroleum ASA 7.35000 %
Total Norge AS 4.66700 %
Discovery well: 30/6-5 ear: 1981
Development 1996 rod.start: | 1999
approved:

Recoverable reserves: 22.8 mil. Sm® oil

0.8  bill. Sm® gas
0.0 mill. tonnes NGL
0.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 4.8 bill.
Operating costs (firm 1999-NOK) incl 221 mill.
CO,tax, excl. tariffs, royalty and
insurance:

Production

Thefield consists of two structures that are separated by a
sealed fault. Both structures contain several oil-bearing
layerswithinthe Brent group (Middle Jurassic) with varying
porosity and permeability, as well as several different oil/
water contacts. The intention is to maintain pressure with
the aid of water and WAG injection. The field will be
produced with six production, six injection and two water
production wells.

Development

Thefield has been devel oped with an installation with liv-
ing quarters, drilling equipment and first stage separation
of oil, water and gas. Processing will be completed at the
Oseberg field center. The installation has the capacity to
process 12,000 Sm? oil and 13,300 m® water per day. The
maximum gasinjection rateis 1.4 million Sm® per day. Fiscal
metering of oil production takes place on thefield. The oil
from the field istransported in the Oseberg Transport Sys-
tem to Stura. Production commenced in May 1999.

OSEBERG S@R

Business area: Oseberg Sgr Unit

Production licence: 079,104, 171 Block: 30/12,30/9
Operator: | Norsk Hydro Produksjon AS
Licensees:

Den norske stats oljeselskap a.s

(SDFI 38.360 %)

56.58000 %

Mobil Development Norway AS 3.70000 %
Norsk Hydro Produksjon AS 21.88000 %
Norske Conoco A/S 7.70000 %

Saga Petroleum ASA 10.14000 %
Discovery well: 30/9-3 ear: 1984
Development 1997 rod.start: 2000
approved:
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53.5 | mill. Sm® oil
11.4 bill Sm3gas
0.0 mill. tonnes NGL
0.0 mill. Sm®cond.
Total investments (firm 1999-NOK): 9.4 bill.
Operating costs (firm 1999-NOK) incl 61 mill.
CO, tax, excl. tariffs, royalty and
insurance:

Recoverable reserves:

Production

Ten potential reservoir structuresliewithin the areadefined
by the operator as Oseberg Sgr. Seven of these are
incorporated in the basic estimates for Oseberg Sar. Hydro
isthe operator and the field has been unitized. Most of the
reserves lie in the Brent Group (Middle Jurassic), but
discoverieshave also been madein the Heather and Draupne
formations (Upper Jurassic). The production mechanismis
different for thevarious structures. The planisto usewater
injection, gas injection and WAG injection for pressure
maintenance. The plan is to drill 16 production wells, 14
injection wells and three water production wells.

Development

Thefieldisbeing developed with aninstallation with living
quarters, drilling module and first stage separation of oil
and gas. The installation will have the capacity to process
14,900 Sm® oil and 13,000 m* water per day with fiscal
metering of the oil. Processing will be completed at the
Oseberg field center. Theoil will betransported inthe Ose-
berg Transport System to Sture. Some of thereservoirswill
bedrilled with wellsfrom two subseatemplatesthat will be
tied in to the installation with pipelines. A part of the Om-
ega Nord structure can be reached by wells from the Ose-
berg field center, and will be produced and metered from
there. Production from Omega Nord will commence in
February 2000, whilethe Oseberg Ser installation will start
producing in September 2000.

TUNE

Production licence: 034,053, 190 Block:
Operator: | Norsk Hydro Produksjon AS
Licensees:

Den norske stats oljeselskap a.s

(SDFI 50.000 %)

Elf Petroleum Norge AS

Norsk Hydro Produksjon AS

Total Norge AS
Discovery well:
Development 1999
approved:

Recoverable reserves:

30/5, 30/6, 30/8

50.00000 %

10.00000 %
30.00000 %
10.00000 %
30/8-1S ear: 1995
rod.start: 2002

0.0  mill. Sm® ail
24.0 hill. Sm® gas
0.1 mill. tonnes NGL
6.0 mill. Sm®cond.
Total investments (firm 1999-NOK): 2.6 bill.
Operating costs (firm 1999-NOK) incl 0 mill.
CO, tax, excl. tariffs, royalty and
insurance:

30/8-1 S Tune is a gas/condensate discovery that lies 12
kmto thewest of the Oseberg field center. Tune, see Figure
1.10.16, consists of two main structures; the A and B
structures. Gas/condensate has been proven in the A
structure.

The plan for development and operation was approved
in December 1999. The plan is to develop Tune in two
phases with a subsea development with transportation of
the well stream to Oseberg. The field has been alocated
gas based on development of the A structure.

BRAGE

Business area: Brage Unit

Production licence: 053 B, 055, Block:
185

Norsk Hydro Produksjon AS

30/6, 31/4, 31/7

Operator:
Licensees:
Den norske stats oljeselskap a.s
(SDFI 34.257 %)

46.95670 %

Esso Expl. and Prod. Norway A/S 16.34340 %
Fortum Petroleum AS 12.25750 %
Norsk Hydro Produksjon AS 24.44240 %
Discovery well: 31/4-3 Year: 1980
Development 1990 Prod.start: | 1993
approved:

1998

46.7 mill. Sm® oil
2.6  bill. Sm® gas
0.7 mill. tonnes NGL
0.0 ' mill. Sm® cond.
13.7 hill.

396 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO. tax, excl. tariffs, royalty and
insurance:

Production

Qil has been proven in two formations in the unitized part
of Brage, seeFigure 1.10.16: the Statfjord formation (Early
Jurassic) and the Fensfjord formation (Late Jurassic). Oil
and gas have been proven in the Sognefjord formation (L ate
Jurassic).

The current production strategy for Brage is pressure
maintenance with water injection for the Statfjord format-
ion and both water and WAG injection for the Fensfjord
formation. Production from Brage started in 1993 and has
been declining since 1998.

Test production from the Sognefjord formation was
started in the autumn of 1997. The plan for development
and operation for the deposits in the Sognefjord formation
was submitted and approved in October 1998. A production
well has been drilled in this formation, but has not been in
operation since early 1999.

Development

The Brage field has been developed with an integrated
production, drilling and living quarters installation with a
steel jacket, see Figure 1.10.18. The oil is transported via
pipelineto Oseberg and on through the Oseberg pipelineto
the Sture Terminal. A pipelinefor gasis connected to Stat-
pipe.

The field has a total of 34 wells, of which 21 are ail
producers, five water producers/injectors and six WAG
injectors. There has been no drilling on Brage since March
1999 dueto low oil pricesand high economic risk associa-
ted with new wells. New drilling is expected in 2000.

Resource management
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Figure 1.10.18
Installation on Brage

VESLEFRIKK

Production licence: 052, 053 Block:
Operator: = Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s

(SDFI 37.000 %)

30/3, 30/6

55.00000 %

Norske RWE-DEA AS 2.25000 %
Petro-Canada Norge AS 9.00000 %
RWE-DEA Norge AS 11.25000 %
Svenska Petroleum Exploration AS 4.50000 %
Total Norge AS 18.00000 %
Discovery well: 30/3-2 R Year: 1981

Development 1987 Prod.start: 1989
approved:

1994

1994

1994

1999

54.5 mill. Sm® oil
9.6  bill. Sm® gas
1.3 mill. tonnes NGL
0.0 mill. Sm®cond.
14.2 bill.

1033 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

Production

Thefield, see Figure 1.10.16, produces from reservoirsin
thelower part of the Brent group and the Dunlin group (Intra
Dunlin Sand) and the Statfjord formation.

The current production strategy for Veslefrikk is pres-
sure maintenance with water injection in the Brent group,
dry gas injection in the Statfjord formation and WAG
injection in the Dunlin group.

Production from the Statfjord formation started in 1997.
Thereservoir hasagas cap and ahigher content of associa-
ted gas than the other reservairs.

A small discovery was made during the drilling of well
30/3-7 Sin 1995. Thewell wastested in 1997. Well 30/3-7
B isthethird track of well 30/3-7. Test production from the
well started in 1998. The results will be tested in January
2000.

Development

The field has been developed with a permanent wellhead
installation with a steel jacket and a semi-submersible
installation with process facilities and living quarters, see
Figure 1.10.19. The semi-submersible installation is
connected to the permanent wellhead installation. Thefield
has 14 productionwells, fivewater injection wells, two WAG
injection wellsand one gasinjector.

An oil pipeline is connected to the Oseberg Transport
System for transport to the Sture Terminal. Gas is
transported viathe Statpipe system.

It has been decided that the gas from Huldra will be
routed via Vedefrikk to the Statpipe pipeline. The semi-
submersible installation was towed to Aker Stord where
necessary modificationsaswell asan upgrade were perfor-
med. Thisentailed acomplete shutdown of production on
Veslefrikk during June-August, as well as only 50%
production in September.

HULDRA

Business area: Huldra Unit
Production licence: 051, 052 Block:
Operator: | Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s

(SDFI 31.955 %)

Norske Conoco A/S

30/2, 30/3

51.62011 %

23.33625 %

Petro-Canada Norge AS 0.49788 %
Svenska Petroleum Exploration AS 0.21375 %
Total Norge AS 24.33201 %
Discovery well: 30/2-1 Year: 1982
Development 1999 Prod.start: 2001
approved:

0.0 | mill. Sm* oil
18.6 bill. Sm® gas
0.3 mill. tonnes NGL
7.4 mill. Sm® cond.
5.8 bill.
0 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

Huldra is a gas discovery that lies to the northwest of
Veslefrikk, see Figure 1.10.16. Gas has been provenin the
Brent group of the Middle Jurassic Age. Structurally, the
Huldradiscovery consistsof arotated fault block that slopes
to the east. Under the main reservoir, there is aprospect in
the Statfjord formation that will bedrilled. Huldrahasbeen
granted gas allocation with planned production start-up in
the year 2001.

The plan for development and operation of the Huldra
discovery and the plan for installation and operation of the
pipelines have been approved. TheHuldradiscovery isbeing
developed with apermanent, unmanned installation. Drill-
ing is planned with a jack-up installation. Six production
wells have been planned. After first stage separation, gas
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and condensate will be transported to Heimdal and
Veslefrikk respectively for final processing.

Figure 1.10.19
Installations on Veslefrikk

TROLL

Business area: Troll Unit

Production licence: 054, 085 Block:  31/2, 31/3,
31/5, 31/6

Operator: | Norsk Hydro Produksjon AS,

Den norske stats oljeselskap a.s
Licensees:
A/S Norske Shell 8.10145 %

Den norske stats oljeselskap a.s 76.80468 %*

(SDFI 62.928 %)

Elf Petroleum Norge AS 2.34548 %
Norsk Hydro Produksjon AS 7.71753 %
Norske Conoco A/S 1.62374 %
Saga Petroleum ASA 2.06164 %
Total Norge AS 1.34548 %
Discovery well: 31/2-1 Year: 1979
Development 1986 Prod.start: 1995
approved:

1992

1994

1996

1997

1999
Recoverable reserves: 195.0 ' mill. Sm® oil

653.3 bill. Sm® gas
12.7 | mill. tonnes NGL
0.0 mill. Sm®cond.

Total investments (firm 1999-NOK): 68.7 bill.
Operating costs (firm 1999-NOK) incl 726 mill.

CO, tax, excl. tariffs, royalty and
insurance:
* Subject to approval by the Ministry of Finance

Structurally, the Troll field lies on the northwestern part of
the Horda platform, see Figure 1.10.20. The field consists
of threerelatively large, rotated fault blockswith an easterly
slope and extend over an area of 750 km2. The water depth
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in the area is over 300 meters. The hydrocarbon-bearing
layers are mainly sandstone of the Sognefjord formation,
from the Middle to Late Jurassic Age. The field's gas
column, which is more than 200 meters thick in the east,
diminishesto thewest, whilethe il column dropsfrom 22-
26 meters in the west to 0-4 meters in the east. The
development of the field has taken placein several phases.
The Troll field was unitized in 1986.

In addition to the reported recoverable oil reserves,
significant potential additional resources have been
identified in Troll Vest.

TOGI

The subsea system Troll Oseberg Gas Injection (TOGI) is
controlled from the Oseberg Field Center and produces gas
from Troll Gst for injection in the Oseberg field. Production
and delivery of gasviaTOGI started in February 1991. Up
to the end of 1998, TOGI had delivered 19.4 billion Sm®
gas to Oseberg. There has been no production from TOGI
in1999. It isexpected that production will resumein 2000.
Norsk Hydro wasresponsiblefor the development of TOGI
and isthe operator in the operations phase.

Troll Phase |: Development of the gas reservesin Troll
Dst

Production

A/S Norske Shell was the development operator for Troll
Phase |. Statoil assumed the role of operator for the
operation of Troll Phase | in June 1996. During the course
of 1998, the last of atotal of 39 gas production wells had
been completed on Troll @st.

Regular gas deliveries from Troll started on 1 October
1996. The gas is delivered to various customers on the
Continent. Only part of the gasin the field has been sold.
Due to internal pressure communication in the field, gas
production from Troll @st may have asubstantial effect on
future production of oil from Troll Vest. Therefore, great
emphasisisplaced onfinding an optimal production strategy
for oil and gas for the entire Troll field. In the autumn of
1998, aworking group was established for the purpose of
evaluating the production strategy for Troll. The working
group consists of representatives from the operators, Sta-
toil and Norsk Hydro, aswell asthe Norwegian Petroleum
Directorate. Theworking group presented areport in 1999.
Evaluation of the report and further studies are still in pro-
gress.

Development

The gas reserves in Troll @st are produced from Troll A,
which isapermanent wellhead installation with aconcrete
gravity base structure. The gas from Troll @st and Troll
Vest istransported from Troll A viatwo multi-phase pipe-
lines to the gas treatment facility at Kollsnes. At the land
facility, the condensate is separated from the gas and
transported through a pipeline to the Sture Terminal.
Condensate owned by Hydro and EIf is then exported to
the market, while the rest of the condensate is sent via a
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pipelineto Mongstad for further processing. The condensate
will be flow-metered in afiscal metering station before it
leaves the Kollsnes Terminal. The dry gas will be
compressed and exported via pipeline to the Continent.

TheKollsnesfacility hasan export capacity of 100 mil-
lion Smé gas per day. Metering of the gasto fiscal standard
takes place through two identical metering stations for
Zeepipell A and Il B. Each metering station has a capacity
of about 58.8 million Sm® per day. The gas treatment
facilities at Kollsnes are designed to accommodate
additional expansion.

Troll Phase II: Development of oil reservesin the Troll
Vest ail province and Troll Vest gas province

Production of oil from the Troll Vest oil province
Theail province comprisesthewesternmost part of thefield,
which has a 22/26 meter oil column under asmall gas cap.
Production started in September 1995. By the end of 1999,
18 horizontal productionwellsand one gasinjector had been
drilled. During the past year, production has proceeded
approximately as expected. Anticipated oil reserves have
been increased slightly dueto an overall positive reservoir
development and alonger production history.

The production strategy depends on conditions such as
pressure devel opment and communi cation with other areas
of thefield. Inthe southern part of the gil province, asmuch
gasaspossibleisrenjected, whilethe strategy isacontrolled
production of free gastogether with the oil in the northern
part of theprovince. Thewellsinthe il province aredivided
among four subseainstallations that aretied into Troll B.

Production of oil from the Troll Vest gas province

The gas province comprises the middle portion of thefield
with an oil column of 11.5-14.5 meters and agas column of
up to 200 meters. Production of the ail reservesin the gas
province may be time-critical in relation to the production
of gas from both Troll @st and Troll Vest. The stage-by-
stage development has been important with regard to
acquiring production experience from parts of the area
before deciding on new development solutions.

The plans for development and operation of the first
two subsea installations in the southern part of the Troll
Vest gas province were approved by the authoritiesin May
1994 and July 1996 respectively. Thefirst well group started
producing in November 1995 and the second group in April
1998. Production devel opment has been somewhat lessfa-
vorable than expected after a gas breakthrough. Overall,
the production rateislower than predicted, whichismainly
dueto delayed progressin drilling.

A continued plan for development and operation of the
ail inTroll Vest gas province was approved by the authorities
in June 1997. The development plan includes nine well
groups with a total of 50 horizontal production wells,
whereof several multi-branched wells. Three well groups
with 18 wellsin the southern part of the gas province will
be connected to Troll B. At the end of 1999, 12 of these
wellswere producing. Six well groupswith 32 wellsinthe

northern part of the province will be connected to Troll C.
At the end of 1999, eight of these wells were producing.
New field dataand updated studies have shown that it would
be profitable to increase the number of wells and subsea
templates. In 1998, asupplement to the PDO was submitted,

Figure 1.10.20
Fields and discoveries in the Troll, Fram and Gjga area
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Figure 1.10.21
The Troll field
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which covers the installation of an additional well group.
Thiswell group will betied to Troll C. During the course
of 1997 and 1998, several observation wells have been
drilled to inter alia obtain more information regarding
communication between the provinces and to see how time-
critical the resources are. Super-critical production, where
some production of free gas is allowed together with the
oil, has been the presumed production strategy in thisarea.

Development

The oil reserves in the Troll Vest oil province and the
southern part of the Troll Vest gas province are produced
viaTroll B, afloating concrete installation without storage
capacity. A total of eight well clustersin the Troll Vest gas
province are connected to Troll B. Troll B’s production
capacity is 42,500 Sm? oil per day. The oil is transported
through Troll Oljerar (Troll oil pipeline) approx. 90 km to
Mongstad. Gas which is produced together with the ail is
transported viaTroll A to Kollsnesfor treatment and further
export to the market, see Figure 1.10.21.

At least seven well groups in the northern part of the
gas provincewill be connected to Troll C, whichisasemi-
submersible steel installation. The installation started ope-
rating 1 November 1999 and has an oil treatment capacity
of 20,000 Sm? per day. A new oil pipelineisnow in place
fromTroll Cto Mongstad. A gaspipelinehasalso beenlaid
to Troll A in order to utilize existing transportation
opportunitiesto Kollsnes and on to the export market.
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Troll Phaselll: Development of gasresourcesin the Troll
Vest gas province

Production

The Troll Vest gas province has a gas column of up to 200
meters over the oil zone. Approved and future recovery of
the oil resources are regarded as being time-critical in
relation to production of gas from Troll. Therefore, it is
uncertain when major gas withdrawals from Troll Vest
should start. Consideration for optimal recovery of oil and
gas, the Troll field' stotal commitmentsand physical delivery
capability for gas, seenin context with gas supply solutions
for the Norwegian shelf, will beincluded inthe evaluation
of the timing for development of Troll Phase 1.

GULLFAKS AREA

The installations on Gullfaks, see Figure 1.10.22, are an
important part of the infrastructure in the Tampen area
(Figure 1.10.23). In addition to treating the oil from Gull-
faks and Gullfaks Vest, the installations are used for
production from Tordis, Tordis @st, Borg, Vigdis, Visund,
Rimfaks, Gullfaks Sgr and Gullveig.

1994 saw the beginning of deliveriesfrom Tordisto Gull-
faks C where the ail is processed. Starting in 1998, Tordis
@st and Borg have also delivered oil to Gullfaks C. From
1997, processed oil from Vigdisisrouted in apipelinevia
Snorreto Gullfaks A for storage and tanker shipment. The
production from Visund started in 1999 and processed oil
isroutedinapipelineto Gullfaks A for storage and shipment.

Oil production (Phase 1) from Gullfaks Ser, Rimfaks
and Gullveig started in 1998 and 1999 and istied in to the
Gullfaks A installation. Gullfaks Sgr Brent Phasell, which
comprises production of gas and associated liquid, will be
tiedinto Gullfaks C.

Other discoveriesin the Tampen areamay also berele-
vant for development tied in to the Gullfaks installations,
but the gas treatment capacity on Gullfaks A and C will be
afuture constraint.

GULLFAKS

Production licence: 050 Block:
Operator:  Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s

(SDFI 73.000 %)

34/10

91.00000 %*

Norsk Hydro Produksjon AS 9.00000 %
Discovery well: 34/10-1 Year: 1978
Development 1981 Prod.start: 1986
approved:
1985
1995
Recoverable reserves: 314.8  mill. Sm® oil
21.2 bill. Sm® gas
2.0 mill. tonnes NGL
0.0 mill. Sm®cond.
Total investments (firm 1999-NOK): 76.1 bill.
Operating costs (firm 1999-NOK) incl 2.3 mill.

CO, tax, excl. tariffs, royalty and
insurance:

Y Includes Gullfaks Vest
* Subject to approval by the Ministry of Finance
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Figure 1.10.22
Infrastructure in the Tampen area
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Production

Production from Gullfaksisin the decline phase and more
than 80 percent of the reserves have been produced. The
reservoir liesrelatively shallow at a depth of 1800 - 2200
meters and is made up of several angled fault blocks with
sandstone of Jurassic and Triassic Age. The blocks have
variable slope degrees and parts of the area are heavily
eroded. Thefield isalso divided into two by amajor north/
south fault. Faultswith morethan a 1000-meter skip distance
delimit Gullfaksto the south, east and northeast.

The field is complicated to produce due to the many
faults. Initially, production started from the Brent reservoir
west of the main fault and subsequently from the Brent and
Statfjord reservoirsto the east. In recent years, production
has also started from the Cook formation. There is also
production from the Lundeformationinasmall areaall the
way to the east on Gullfaks. The drive mechanism on the
field is primarily pressure maintenance by means of water
injection, but somefault segmentsthat aretoo small to make
pressure maintenance profitable, are produced using
depressurization or natural water drive.

A total of approx. 115 wells are in operation on Gull-
faks, of which 30 aregasor water injectors. Drilling of multi-
branched wellsand long-range wellsareimportant methods
for recovery of theremaining reserveson thefield. Severa
wells are drilled using multiple well targets, requiring
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Visund

34/11-1 Kvitebjgrn

advanced techniques for completion, monitoring and
operations. Remote-controlled completion, SCRAMS, has
beeninstalled in onewell with good results, and well tractors
are often used for operationsin horizontal wells.

The recovery rate on Gullfaks is expected to reach 55
per cent based on current plans. In addition, a two-year
project, Gullfaks Oil Drainage (GOD), has proven a con-
siderable potential for increased production from Gullfaks,
inter alia by locating and draining remaining oil in water-
flooded areas.

Based on the basisreservesfor theentire Gullfaks area,
Gullfakswill bein operation upto 2016. Inthefinal stages,
theutilization of theinstallationswill depend on discoveries
in prospects and third-party use of the facilities.

Development

The Gullfaks installations are the Condeep type concrete
gravity base structures with steel frame topside. The C
installation is basically built as a copy of Gullfaks A. All
threearefully-integrated process, drilling and living quarters
installations, while Gullfaks B has a simplified process
facility with only first stage separation.

Gullfaks A, which is situated on the southwestern part
of thefield, started production in December 1986. Treatment
capacity for ail is 60,000 Sm® per day, while capacity for
water is 38,000 m3 per day. Gullfaks A is equipped for gas
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injection with a capacity of 4.0 million Sm® per day. In
addition, a separate compressor has been installed for gas
injection in Gullfaks Sgr and Rimfaks with a capacity of
12.0 million Sm® per day. The gas treatment capacity has
also been increased to 17.5 million Sm® per day in order to
receive and treat the gas volumes from Gullfaks satellite
fields. In 1999, modification work started on Gullfaks A in
order to be able to export larger gas volumes when Gull-
faks Sear Phase Il starts producing in the autumn of 2001.

Gullfaks B is situated on the northwestern part of the
field and was put into production in February 1988. It hasa
first stage liquid capacity of 60,000 Sm® per day and awa-
ter treatment capacity of 35,000 m® per day. The ail from
Gullfaks B istransferred to Gullfaks A and Gullfaks C for
further processing and storage.

Gullfaks Cislocated on the eastern part of thefield and
production started at the turn of 1989/1990. The process
capacity of theinstallation is 56,000 Sm® oil and 61,000 m®
produced water per day. Up to 78,000 m® water can be
injected per day. In 1995, a compressor was installed for
injection of gason Gullfaks C with acapacity of 3.2 million
Sme per day. In 1999, modification work started on Gull-
faks Cin order to be able to receive gas from Gullfaks Ser
Phase || starting in the autumn of 2001. The gas treatment
capacity will beincreased to 16 million Sm? per day. A new
gas pipeline is being laid from Gullfaks A and C to Stat-
pipe, whichwill be ableto transport 26 million Sm?® gas per

day.

GULLFAKSVEST

Production licence: 050, 050 B Block:  34/10
Operator: ' Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s

(SDFI 73.000 %)

91.00000 %*

Norsk Hydro Produksjon AS 9.00000 %
Discovery well: 34/10-34 ear: 1991
Development 1993 rod.start: 1994
approved:

3.6 mill. Sm® oil

0.4 bill. Sm® gas
0.0 mill. tonnes NGL
0.0 mill. Sm® cond.

Recoverable reserves:

Total investments (firm 1999-NOK): 0.2 bill.
Operating costs (firm 1999-NOK) incl 0 mill.Y
CO, tax, excl. tariffs, royalty and

insurance:

Y Part of Gullfaks
* Subject to approval by the Ministry of Finance

Gullfaks Vest started producing in 1994 with a production
well tied in to Gullfaks B. Production is based on natural
water drive.

GULLFAKS S@R
Production licence: 050 Block: 34/10
Operator: | Den norske stats oljeselskap a.s

Licensees:

Den norske stats oljeselskap a.s
(SDFI 73.000 %)

Norsk Hydro Produksjon AS 9.00000 %
Discovery well: 34/10-2 Year: 1978
Development 1996 Prod.start: 1999
approved:

91.00000 %*

1998

32.8  mill. Sm® oil
61.2 bill. Sm® gas
0.0 mill. tonnes NGL
0.0 mill. Sm®cond.
Total investments (firm 1999-NOK): 12.0 bill.
Operating costs (firm 1999-NOK) incl 48 mill.
CO, tax, excl. tariffs, royalty and
insurance:
* Subject to approval by the Ministry of Finance

Recoverable reserves:

Production

Gullfaks Ser lies about nine km to the south of Gullfaks,
see Figure 1.10.23. Thereservoirsare located at adepth of
3000 - 3500 meters and contain oil and gasin sandstone of
Jurassic and Triassic Ages. Thestructureiseroded and ridd-
led with faults, many of which are completely or partialy
sealed. Several independent gas/oil and oil/water contacts
have been observed inthevariousfault ssgments. The Brent
reservoir contains oil and agas cap with a high condensate
content, while the Statfjord reservoir has athicker oil zone
and asmaller gascap. Thereisalso oil and gasinthe Lunde
formation.

Gullfaks Sar Phase | comprises production of oil and
condensate from the Brent group and the Statfjord format-
ion. Production started from the Brent group in March 1999
and from the Statfjord formation in April 1999. The drive
mechanismisbasically depressurization, but with somepres-
sure maintenance based on reinjection of produced gas. The
production properties of the Statfjord reservoir have pro-
ven poorer than expected.

Figure1.10.23
Fields and discoveries inthe Tampen area
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Gullfaks Sgr Phase || comprises deliveries of gas and
associated liquid from the Brent reservoir. Start-up of gas
deliveriesis set to 1 October 2001.

Development

The plan for development and operation of Gullfaks Ser
Phase | was approved in 1996 together with Rimfaks and
Gullveig. The development solution comprises a total of
four subseatemplateswith 12 wells, of which oneisasubsea
templatefor gasinjection. Thewell streamisprocessed on
Gullfaks A and produced gasreinjected in Gullfaks Sgr and
Rimfaks.

The plan for devel opment and operation of Gullfaks Ser
Phase |l wasapprovedin 1998. Phase |l comprisestwo new
subseatemplates with nine new wellsto the Brent reservoir
as well as anew export pipeline. The well stream will be
processed on Gullfaks C. Planned production start-up isthe
year 2001.

RIMFAKS

Production licence: 037 B, 050 Block:
Operator: | Den norske stats oljeselskap a.s
Licensees:

Den norske stats oljeselskap a.s

(SDFI 73.000 %)

33/12, 34/10

91.00000 %*

Norsk Hydro Produksjon AS 9.00000 %
Discovery well: 34/10-17 Year: 1983
Development 1996 Prod.start: 1999
approved:

1998
Recoverable reserves: 19.6 mill. Sm® ail

0.0 | bill. Sm® gas

0.0 mill. tonnes NGL
0.0 ' mill. Sm® cond.
5.4 bill.

48 mill.

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

* Subject to approval by the Ministry of Finance

Production

Rimfaks, which lies approx. 15 kilometers southwest of
Gullfaks with reservoirs at a depth of 2500 - 3000 meters,
see Figure 1.10.23, contains oil and gas with a high
condensate content in the Brent group and Statfjord format-
ion from the Jurassic Age. Asisthe casefor Gullfaks Sgr,
Rimfaks has a complex geology with many fault blocks.
Production started from the Statfjord formation in February
1999 and gasinjectionin July 1999. Gasfrom Rimfaksand
Gullfaks Ser isreinjected in order to producethefield using
pressure maintenance.

Development
The plan for development and operation was approved in
1996 together with Gullfaks Sgr and Gullveig.

The development concept includes three subsea
templates, of which oneisfor gasinjection, with atotal of
10 wells. The well stream is processed on the Gullfaks A
installation.

GULLVEIG
Production licence: 050 Block: | 34/10
Operator: | Den norske stats oljeselskap a.s

Licensees:
Den norske stats oljeselskap a.s
(SDFI 73.000 %)

91.00000 %*

Norsk Hydro Produksjon AS 9.00000 %
Discovery well: 34/10-37 ear: 1995
Development 1996 rod.start: | 1998
approved:

Recoverable reserves: 2.7 mill. Sm® oil

2.0 bill. Sm®gas
0.0 mill. tonnes NGL
0.0 ' mill. Sm*cond.

Total investments (firm 1999-NOK): 0.9 hill.
Operating costs (firm 1999-NOK) incl 6 mill.
CO, tax, excl. tariffs, royalty and

insurance:

* Subject to approval by the Ministry of Finance

Production

Gullveig contains il in sandstone from the Brent group of
the Jurassic Age, see Figure 1.10.23. Thereservoir liesat a
depth of 2500 - 3000 metersand consists of asingleinclined
fault block. Resources have also been proven in the Stat-
fjord formation. Thefield started production in the autumn
of 1998 and is produced using depressurization and natural
water drive.

Development

The plan for development and operation was approved in
1996 together with Gullfaks Sgr and Rimfaks. The
development concept comprises asubseatemplate with two
wellsthat are connected to the Gullfaks A installation.

STATFJORD AREA

STATFJORD

Business area: Statfjord Unit
Production licence: 037 Block:
Operator: | Den norske stats oljeselskap a.s
Licensees:

Norwegian part (85.46869%)

A/S Norske Shell

Den norske stats oljeselskap a.s

Enterprise Oil Norwegian AS

Esso Expl. and Prod. Norway A/S

Mobil Development Norway AS

Norske Conoco A/S

British part (14.53131%)

8.54687 %
44.33688 %*
0.89030 %
8.54687 %
12.82030 %
10.32747 %

BP Amoco 4.84377 %
Conoco (UK) LTD 4.84377 %
Chevron UK Ltd. 4.84377 %
Discovery well: 33/12-1 ear: 1974

Development approved: 1976
1981
Recoverable reserves: 569.5 | mill. Sm*® oil
56.4  hill. Sm® gas
13.9  mill. tonnes NGL
0.0  mill. Sm®cond.
97.9 bill.
2.3 mill.

rod.start: 1979

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

YNorwegian share (85.46869 %)

* Subject to approval by the Ministry of Finance
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Production

The Statfjord field, see Figure 1.10.23, consists of alarge
fault block sloping to thewest, aswell asanumber of smal-
ler fault blocks along the east flank. The field extends into
the British continental shelf. Thereservoirson the Statfjord
field consist of sandstone from the Brent group, the Cook
formation and the Statfjord formation.

Up to just a few years ago, the Brent reservoir was
produced with the aid of pressure support from water
injection. Based on the results of a project with WAG
injectionin lower Brent and reservoir studies conducted, it
was decided in 1998 that WAG injection would be
implemented as the production strategy in Brent.
Calculationsindicate that WAG injection in Brent provides
increased oil recovery inthe order of 12 - 13 million Sm®.

The Statfjord formation has been produced with the aid
of pressure support from gas injection. A new production
strategy for the Statfjord formation, with upflank water
injection and supplementary gasinjection in upper Statfjord
and downflank WAG injection in lower Statfjord, will be
gradually implemented based on production experience and
reservoir studies.

The Cook reservoir came on stream in 1994. The
production strategy for the Cook formation is based on
phasing inwellswhich have aready penetrated thereservoir,
and possibly deepening of existing wells. Production will
receive pressure support from water injection. The
production strategy also entails well workovers and side
drilling of existing wellsthat are flooded with water. Use of
horizontal wells and long-range, high-deviation wells is
included in the strategy.

The field's north flank was put into production in Au-
gust 1999. Well results and production development inthis
area have proven poorer than expected. Thishasentailed a
downward adjustment of the north flank reserves estimate.

Development

Thefield has been devel oped in three phases with the fully
integrated installations A, B and C, see Figure 1.10.22. Stat-
fjord A is situated close to the center of the Statfjord field
and started producing in November 1979. The processing
capacity for oil on Statfjord A is roughly 67,000 Sm? per
day and the installation has a storage capacity of 175,000
Sm3. The capacity for water injection is approximately
69,000 m? per day. From August 1992, partially processed
oil from Snorre TLP was phased in to Statfjord A. Thishas
enabled good utilization of Statfjord A’savailable processing
capacity.

Statfjord B is situated on the southern part of the Stat-
fjord field and started producing in November 1982. The
production capacity for oil is roughly 40,000 Sm? per day
and the installation has a storage capacity of 302,000 Sma.
The capacity for water injection is approximately 64,000
m? per day.

Statfjord C is situated on the northern part of the Stat-
fjord field and started producing in June 1985. The
installation is structurally identical to Statfjord B. The
production capacity for ail is roughly 52,000 Sm3. The
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capacity for water injection on Statfjord C is about 62,000
m® per day. The Statfjord satellite fields have their own
intake separator on Statfjord C with a capacity of roughly
25,000 Smé ail.

Stabilized oil is stored in storage cells on each
installation. Loading of oil takes place viaone of the three
oil loading systemson thefield. Gasistransported through
the Statpipe pipeline and sold in Emden, while NGL is
removed at Kérstg. The United Kingdom takesits share of
the gas through NLGP (Northern Leg Gas Pipeline) from
Statfjord B to St. Fergusin Scotland.

Oil and gasare metered to fiscal standard on each of the
three installations. After Snorre started production, Stat-
fjord A production isdetermined asthe difference between
the total volume metered on Statfjord A and the volume
metered on Snorre. A similar concept is used for
determination of Statfjord C production after the Statfjord
satellite fields began producing. The distribution between
the satellite fields will be based on test separator metering,
while the total volume from the satellite fields will be
metered to fiscal standard.

Thenorth flank of the Statfjord field has been devel oped
with two subsea installations; one for production and one
for injection, tied to Statfjord C. The production from the
north flank started in the summer of 1999. During 2000,
the Sygna field will also be phased in to Statfjord C for
processing, stabilization, storage and export of the oil.

STATFJORD @ST

Business area: Statfjord @st Unit

Production licence: 037, 089 Block:  33/9, 34/7
Operator: Den norske stats oljeselskap a.s

Licensees:

A/S Norske Shell 5.00000 %

Den norske stats oljeselskap a.s 55.04750 %*

(SDFI 40.500 %)

Elf Petroleum Norge AS 2.80000 %
Enterprise Oil Norwegian AS 0.52060 %
Esso Expl. and Prod. Norway A/S 10.25000 %
Idemitsu Petroleum Norge AS 4.80000 %
Mobil Development Norway AS 7.50000 %
Norsk Hydro Produksjon AS 4.20000 %
Norske Conoco A/S 6.04140 %
RWE-DEA Norge AS 1.40000 %
Saga Petroleum ASA 2.44050 %
Discovery well: 33/9-7 Year: 1976

Development 1990 Prod.start: | 1994

approved:
Recoverable reserves: 35.7 mill. Sm° il

5.1 | bill. Sm® gas

1.0 mill. tonnes NGL
0.0 | mill. Sm® cond.
4.9 bill.

37 mill.

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

* Subject to approval by the Ministry of Finance

Production

The reservoir on the Statfjord Jst field consists of sands-
tone from the Middle Jurassic Age in the upper and lower
part of the Brent group. The field is produced using pres-
sure maintenance from water injection. The final planned
production well wasdrilled and put into productionin 1999.
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Thefieldiscurrently produced by meansof atotal of seven
production wells and three injection wells. There is
continuous evaluation of the need for well workovers and
sidedrilling of existing wellson thefield.

Stetfjord @st hastwo available slots, onefor production
and one for injection, that may be used to produce other
depositsin thevicinity of thefield.

Development

Thefield was devel oped with subseainstall ations connected
tothe Statfjord Cinstallation. The subseainstallations con-
sist of threetemplates, of which two arefor production and
one for water injection, see Figure 1.10.22. Each template
has four well slots. The well stream is transferred via two
pipelinesto Statfjord C for processing, storage and further
transport. Statfjord @st and Statfjord Nord utilize common
processing facilities on Statfjord C. The capacity for water
injection is approximately 18,000 m?® per day.

The Statfjord satellite fields are metered to fiscal stan-
dard in acommon metering system on Statfjord C. Return
alocation to theindividual satellitefield isdone on the ba-
sis of test separator metering.

STATFJORD NORD

Production licence: 037 Block:  33/9
Operator: | Den norske stats oljeselskap a.s
Licensees:

A/S Norske Shell

Den norske stats oljeselskap a.s

(SDFI 30.000 %)

Enterprise Oil Norwegian AS

Esso Expl. and Prod. Norway A/S

Mobil Development Norway AS

10.00000 %
51.87500 %*

1.04167 %
10.00000 %
15.00000 %

Norske Conoco A/S 12.08333 %
Discovery well: 33/9-8 Year: 1977
Development 1990 Prod.start: 1995

approved:
Recoverable reserves: 41.6  mill. Sm® oil

3.1 bill. Sm® gas

0.7 mill. tonnes NGL
0.0 | mill. Sm® cond.
5.9 bill.

185 mill.

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

* Subject to approval by the Ministry of Finance

Production

The reservoir on Statfjord Nord consists of sandstone
belonging to the Brent group (Middle Jurassic) and sands-
tone of the Late Jurassic Age (the Munin formation). The
field is produced using pressure maintenance from water
injection. Thetwo final planned wells, one production well
and one injection well, were drilled during the course of
1999. Eight productionwellsand threeinjection wellshave
now been completed. There is a continuous evaluation of
the need for well workovers and side drilling of existing
wellsonthefield.

Development

Thefield was devel oped with subseainstall ations connected
tothe Statfjord Cinstallation. The subseainstallations con-
sist of threetemplates, of which two arefor production and

one for water injection, see Figure 1.10.22. Each template
has four well slots. The well stream is transferred viatwo
pipelinesto Statfjord C for processing, storage and further
transport. Statfjord Nord and Statfjord @st use common
facilities on Statfjord C.

The last available well slot on the Statfjord Nord
injection template will be used for an injection well on the
Sygna field. During the course of 1999, an upgrading of
the water injection capacity to the Statfjord Nord areawas
implemented in the amount of 12,500 n? per day, so that
the Statfjord Nord and Sygna injection capacity totals
28,000 m® per day.

The Statfjord satellite fields are metered to fiscal stan-
dard in acommon metering system on Statfjord C. Return
alocation to theindividual satellitefield isdone on the ba-
sis of test separator metering.

Production from the Statfjord satellite fields contributes
to good exploitation of the processfacilities on Statfjord C.

SYGNA
Business area: Sygna Unit
Production licence: 037,089 Block: 33/9, 34/7
Operator: Den norske stats oljeselskap a.s
Licensees:

AIS Norske Shell
Den norske stats oljeselskap a.s
(SDFI 39.450 %)

5.50000 %
54.73000 %*

Elf Petroleum Norge AS 2.52000 %
Enterprise Oil Norwegian AS 0.57290 %
Esso Expl. and Prod. Norway A/S 10.22500 %
Idemitsu Petroleum Norge AS 4.32000 %
Mobil Development Norway AS 8.25000 %
Norsk Hydro Produksjon AS 3.78000 %
Norske Conoco A/S 6.64580 %
RWE-DEA Norge AS 1.26000 %
Saga Petroleum ASA 2.19630 %
Discovery well: 33/9-19 S ear: 1996
Development 1999 rod.start: | 2000
approved:

Recoverable reserves: 9.3 mill. Sm® oil

0.6 | bill. Sm® gas

0.0 mill. tonnes NGL
0.0 | mill. Sm*cond.
1.6 bill.

45 mill.

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

* Subject to approval by the Ministry of Finance

Production

Thereservoir on Sygna consists of sandstone belonging to
the Brent group of Middle Jurassic Age, seeFigure 1.10.23.
The planisto produce the field with two production wells
and pressure maintenance from one water injection well.
All three wells are scheduled for drilling during 2000.
Production start-up is planned for August 2000.

Development

Thefieldwill bedevel oped with afour-well subseatemplate
for production and the well stream is transported to Gull-
faks C for processing, stabilization, storage and shipping.
Theinjectionwell will bedrilled from the existing injection
template on Statfjord Nord. During the course of 1999, an
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upgrading of the water injection capacity in the Statfjord
Nord area was implemented in order to supply injection
water to Sygna. Thetotal Statfjord Nord and Sygnainjection
capacity isnow 28,000 m® per day.

MURCHISON

Business area: Murchison Unit

Production licence: 037 Block: | 33/9

Operator: = Oryx (UK) Energy Company

Licensees:

A/S Norske Shell 2.22000 %
Den norske stats oljeselskap a.s 11.51620 %*
Enterprise Oil Norwegian AS 0.23120 %
Esso Expl. and Prod. Norway A/S 2.22000 %
Mobil Development Norway AS 3.33000 %
Norske Conoco A/S 2.68260 %
Oryx (UK) Energy Company 68.72334 %
Ranger Oil (UK) Ltd 9.07666 %
Discovery well: 33/9-4 ear: 1975
Development 1976 rod.start: 1980

approved:
Recoverable reserves:?

13.6 | mill. Sm*® oil
0.4 hill. Sm® gas
0.4 mill. tonnes NGL
0.0 mill. Sm® cond.
6.2 bill.
77 mill.

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

Y Norwegian share (22.2 %)

* Subject to approval by the Ministry of Finance
Figure 1.10.24

Installation on Murchison
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Production

The Murchison reservoir, see Figure 1.10.23, consists of
sandstone belonging to the Brent group. The field has
produced at nearly maximum liquid processing capacity
since 1981, and water treatment capacity has been increased
several times. Most of the production wells are now
producing with a high water cut. In order to increase ail
production and extend field lifetime, the operator has plan-
ned for an active well strategy. Ruined wells are repaired
and wells flooded with water are side drilled to undrained
areas and prospects around thefield. Murchisonis expected
to produce until around 2005/2006.

Development

The field has been developed with an integrated steel
installation with a production capacity of 26,200 Sm3 ail
per day, see Figure 1.10.24.

Qil from Murchison is sent via pipeline to Sullom Voe
on Shetland. The Norwegian share of the Murchison gasis
landed viathe NLGP pipeline (Northern Leg Gas Pipeline)
to the Brent field on the British side, and on to St. Fergus,
Scotland in the FLAGS pipeline (Far North Liquified and
Associated Gas Gathering System).

SNORRE

Business area: Snorre Unit
Production licence: 057, 089 Block: 34/4, 34/7
Operator: = Saga Petroleum ASA
Licensees:
Amerada Hess Norge AS 1.18060 %
Den norske stats oljeselskap a.s 44.40000 %*
(SDFI 31.400 %)
Elf Petroleum Norge AS 5.95100 %
Enterprise Oil Norwegian AS 1.18060 %
Esso Expl. and Prod. Norway A/S 11.15810 %
Idemitsu Petroleum Norge AS 9.60000 %
Norsk Hydro Produksjon AS 8.92650 %
RWE-DEA Norge AS 8.87870 %
Saga Petroleum ASA 8.72450 %
Discovery well: 34/4-1 Year: 1979
Development 1988 Prod.start: 1992
approved:

1994

1998

225.3 | mill. Sm° ail
9.2 | bill. Sm® gas
6.0 mill. tonnes NGL
0.0 ' mill. Sm®cond.
53.8 bill.
1.1 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:
* Subject to approval by the Ministry of Finance

Production
The Snorre field, see Figure 1.10.23, consists of several
larger fault blocks. The reservoir rocks are fluvial sands-
tone in the Statfjord and Lunde formations of the Early
Jurassicand Triassic Ages. Thereservoir intervalsvary from
broad, continuous channel belts where reservoir
communication isgood, to narrower, isolated channel belts
where the communi cation conditions are poorer.
Originaly, the plan wasto produce the field with pres-
sure maintenance using water injection. Based on
comprehensive studiesand apilot project in 1994 with WAG
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injection, a decision was made to change the production
strategy from water injection to downflank WAG injection
in the Statfjord formation. Further optimization has also
|ed toimplementation of upflank WAG injectionin the Stat-
fjord and Lunde formationsin the eastern part of thefield.
Use of horizontal and high-deviation wellsisalso included
inthe strategy.

In connection with preparation of aplan for development
and operation (PDO) for the northern areas of the field
(Snorre Phase 2) in 1998, adecision was madeto implement
WAG injection asaproduction strategy for theentirefield.
The decision is based on comprehensive reservoir studies
and experience gained from WA G injection in the southern
areas.

Development

Phase 1

The Snorre field will be developed in two phases. Phase |
consists of a floating tension leg platform in the south
(Snorre TLP), and a subsea template with 10 slots (Snorre
SPS) connected to Snorre TLP in the central part of the
field, see Figure 1.10.22. Snorre TLP started producing in
August 1992.

Qil and gas are separated in two stages on Snorre TLP,
metered to fiscal standard and then transported in separate
oil and gas pipelines to Statfjord A for final processing.
Theoail isthen exported viathe loading system on Statfjord
A and the gas is transported in the Statpipe system. After
the field started operations, the oil processing and gas
injection capacities have been increased to 39,000 Sm® and
five million Sm? per day respectively. This upgrade was
completed in 1997.

In connection with the development of the Vigdisfield
in 1996, anew processmodulewasinstalled on Snorre TLP.
The modul e contains a three-stage separation train for full
stabilization of oil from Vigdis and is designed for an oil
capacity of 18,000 S per day. Oil from Vigdisis metered
to fiscal standard and sent via a separate pipeline to Gull-
faks A for storage and shipping.

A crossover pipeline has been laid between the Snorre
and Vigdisprocesslines so that produced oil volumesfrom
Vigdis can betransported both to Gullfaks and to Statfjord.

Phase 2
Phase 2 of the Snorre development (Snorre B) comprises
production from the northern part of thefield. The planfor
development and operation of Snorre Phase 2 was approved
by the authoritiesin July 1998. The operator’s planisbased
on development with a semi-submersible steel production
installation with drilling and injection facilities. The oil will
betransferred to Statfjord B for storage and loading, while
thegaswill bereinjectedin order toincreaseoil production.
On Snorre B, the ail processing capacity in first and
second stage separationisdesigned for 18,000 Smé per day.
A capacity of 30,000 Sm?is planned for the third stage of
separation, and this will provide for potential subsequent
tie-in and final processing of partially stabilized oil from
Snorre TLP. The capacity for processing and injection of
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gas is designed for three million Sm® per day. Provisions
will be made for a potential subsequent upgrade of the gas
capacity to five million Sm® per day. Production start-up
for Snorre B is planned for August 2001.

VIGDIS
Production licence: 089
Operator: = Saga Petroleum ASA
Licensees:
Den norske stats oljeselskap a.s
(SDFI 51.000 %)

Block: 34/7

58.22000 %*

Elf Petroleum Norge AS 5.60000 %
Esso Expl. and Prod. Norway A/S 10.50000 %
Idemitsu Petroleum Norge AS 9.60000 %
Norsk Hydro Produksjon AS 8.40000 %
RWE-DEA Norge AS 2.80000 %
Saga Petroleum ASA 4.88000 %
Discovery well: 34/7-8 ear: 1986
Development 1994 rod.start: 1997
approved:

33.3 mill. Sm® oil

2.3 bill. Sm® gas
0.0 mill. tonnes NGL
0.0 | mill. Sm® cond.
6.0 bill.

93 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

* Subject to approval by the Ministry of Finance

Production

Thefield, see Figure 1.10.23, consists of one western, one
middle and one eastern main segment. Thereservoir in the
western and middle segment, which has been approved for
development, consists of sandstonein the upper and lower
part of the Brent group from the Middle Jurassic Age. In
the eastern segment (Vigdis @st), oil has been proven in
Upper Jurassic sand and in the Statfjord formation.
Development of theresourcesin thissegment will beviewed
in context with other discoveries and prospectsin the Vig-
disarea.

Thefieldisproduced using pressure maintenance from
water injection. Primarily, eight production wells and four
injection wells are planned. In order to increase recovery
from themainfield, up to three additional productionwells
are being considered for segments not covered by primary
drilling. These are planned as side drilling from existing
production wells being flooded with water.

Thereisalso apotential for additional resourcesin the
surrounding structures. Phase-in of potential additional
resources can take place through drilling of wellsfrom new
templates connected to existing installations, or by using
slots which are freed when other wells are phased out due
to high water production.

Development

The field, see Figure 1.10.22, is developed with subsea
installationstied into Snorre TLP. The subseainstallations
consist of three subsea templates, of which two are for
production and onefor water injection. Each subseatemplate
contains four well sots. The well stream is transferred to
Snorre TLPfor processing and metering. The process mod-
ule for Vigdis on Snorre TLP is designed for an oil and
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liquid capacity of 18,000 and 20,000 Sm?® per day
respectively. The stabilized ail is sent via a separate pipe-
lineto Gullfaks A for storage and shipping. Gas produced
from Vigdisisinjected on the Snorre field and contributes
to increased oil recovery on Snorre.

Snorre TLP will also deliver injection water to Vigdis.
The design capacity for water injection is 22,000 m® per
day.

There are several discoveries and prospectsin the Vig-
disareathat are being considered for phase-in towards the
Vigdisinstallations. Plansfor future devel opment of the Vig-
disareawill be considered during the course of 2000.

TORDIS

Production licence: 089 Block: 34/7
Operator: = Saga Petroleum ASA

Licensees:

Den norske stats oljeselskap a.s 58.22000 %*

(SDFI 51.000 %)

Elf Petroleum Norge AS 5.60000 %
Esso Expl. and Prod. Norway A/S 10.50000 %
Idemitsu Petroleum Norge AS 9.60000 %
Norsk Hydro Produksjon AS 8.40000 %
RWE-DEA Norge AS 2.80000 %
Saga Petroleum ASA 4.88000 %
Discovery well: 34/7-12 ear: 1987

Development 1991 rod.start: 1994

approved:

Recoverable reserves: 29.9 mill. Sm® oil

3.1 | bill. Sm® gas
0.7 mill. tonnes NGL
0.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 5.3 bill.
Operating costs (firm 1999-NOK) incl 112 mill.
CO, tax, excl. tariffs, royalty and

insurance:
* Subject to approval by the Ministry of Finance

Production

The reservoir on the Tordis field consists of sandstone in
the upper and lower part of the Brent group fromthe Middle
Jurassic Age. Faults divide the field into three main
segments, one southern, one western and one eastern seg-
ment. Production experience shows good communication
between the different segments on thefield.

Theplanisto producethefield, see Figure 1.10.23, with
pressure maintenance with the aid of water injection using
five production wells and two injection wells. Drilling of
the injection wells has been postponed for several yearsas
thereservoir has had natural pressure support fromthewa-
ter zone. Thefirst injection well on Tordiswasdrilled and
injection commencedin 1999. Thewell proved lessoil/water
contact than expected in the western segment. In light of
this and positive production experience from the field, the
total resource estimate has been increased somewhat. The
need for and when to drill the second injection well will be
continuously evaluated.

Development

The field was developed with a subsea installation that is
connected to the Gullfaks C installation. The subsea
installation consistsof acentral manifold with seven satellite
wellsand connection pointsfor other templates, see Figure
1.10.22.

The well stream from the Tordis area is transferred to
Gullfaks C and is separated in a separate single-stage
process. Processing capacity for oil and liquid from the
Tordis area on Gullfaks C is 16,000 and 18,000 Sm® per
day respectively. Oil and gas are metered prior to further
treatment in the existing process facilities on Gullfaks C.
Theoil isexported vialoading buoysto tankers and the gas
istransported in the Statpipe system.

Tordis @st was connected to the central manifold for
the Tordis installation with a four-well template and
commenced production in 1998. The Borg field, utilizing
the Tordis @st template, commenced regular production in
1999 after six months of test production. Thus, these two
fields contribute to good exploitation of the Tordis
installations and process capacity. A four-well templatefor
injection wellswasinstalled on the field in 1999. The plan
is to use this subsea template for Tordis, Tordis @st and
Borg. Thetotal water injection capacity for the Tordisarea
is 18,000 m® per day.

TORDIS@ST

Production licence: 089 Block: 34/7
Operator: = Saga Petroleum ASA
Licensees:

Den norske stats oljeselskap a.s
(SDFI 51.000 %)

58.22000 %*

Elf Petroleum Norge AS 5.60000 %
Esso Expl. and Prod. Norway A/S 10.50000 %
Idemitsu Petroleum Norge AS 9.60000 %
Norsk Hydro Produksjon AS 8.40000 %
RWE-DEA Norge AS 2.80000 %
Saga Petroleum ASA 4.88000 %
Discovery well: 34/7-22 Year: 1993

Development 1995 Prod.start: 1998

approved:

Recoverable reserves: 5.2 | mill. Sm® oil

0.5 | bill. Sm® gas
0.1 mill. tonnes NGL
0.0 mill. Sm® cond.

Total investments (firm 1999-NOK): 0.6 bill.

Operating costs (firm 1999-NOK) incl 2 mill.

CO, tax, excl. tariffs, royalty and

insurance:

* Subject to approval by the Ministry of Finance

Production

The field, see Figure 1.10.23, consists of two segments; a
northern and a southern main segment. For the most part,
the reserves are found in the Tarbert formation belonging
to the Brent group of the Middle Jurassic Age. Drilling of
two observation wellsin 1997 and aproduction well in 1998
have shown that the reservoir ismore complex, with amore
complicated fault pattern than previously assumed.
However, the field has shown very good production
properties during 1999.

The field is produced using one production well, with
one water injection well planned. The decision regarding
the need for the injection well on Tordis @st will be made
after some production experience has been gained and is
dependent on the communi cation between thefaults, aswell
astheamount of natural pressure support thefield hasfrom
the underlying water zone.
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Development

The field is developed by means of a four-well subsea
template tied into the central manifold on the Tordis
installations, see Figure 1.10.22. Thewell stream from Tor-
dis, Tordis @st and Borg is mixed and then transported
through pipelines to the Gullfaks C installation for
processing, metering, storage and shipping. Theplanisthat
Tordis @st will use one of the four well slots on the subsea
template. The remaining three well slots will be used by
Borg and, if relevant, discovery 34/7-25 S.

In the event of a need for water injection, Tordis Jst
will receive injection water from Tordis. If relevant, the
injectionwell will bedrilled from the new four-well subsea
templatethat wasinstalled on the Tordisfield in 1999. The
plan is to use this subsea template for Tordis, Tordis @st
and Borg.

BORG

Production licence: 089 Block:  34/7
Operator: | Saga Petroleum ASA

Licensees:

Den norske stats oljeselskap a.s 58.22000 %*

(SDFI 51.000 %)

Elf Petroleum Norge AS 5.60000 %
Esso Expl. and Prod. Norway A/S 10.50000 %
Idemitsu Petroleum Norge AS 9.60000 %
Norsk Hydro Produksjon AS 8.40000 %
RWE-DEA Norge AS 2.80000 %
Saga Petroleum ASA 4.88000 %
Discovery well: 34/7-21 ear: 1992

Development 1999 rod.start: | 1999

approved:

Recoverable reserves: 12.6  mill. Sm® oil

1.6 bill. Sm® gas
0.4 mill. tonnes NGL
0.0 mill. Sm®cond.

Total investments (firm 1999-NOK): 0.8 hill.

Operating costs (firm 1999-NOK) incl 2 mill.

CO, tax, excl. tariffs, royalty and

insurance:

* Subject to approval by the Ministry of Finance

Production

The Borg reservoir, see Figure 1.10.23, consists of Late
Jurassic sandstone. Due to the uncertainty connected with
the extent of the sand and communication conditionsin the
reservoir, atest production from the discovery was perfor-
med in 1998 that lasted for six months. A well slot on the
Tordis st subseatemplate was used for the test production.
The purpose was to optimize the production strategy and
the development concept. The uncertainty with regard to
the reserves in place has been significantly reduced, and
test production has provided val uabl e production experience
from the Top Draupne sand.

Borg was approved for development and put into
production in July 1999 by reopening an earlier test
production well. The planisto produce the field with three
production wells and pressure maintenance with the aid of
two water injection wells.

There are also potential additional resources in a seg-
ment north of Borg. An appraisal well in this segment is
scheduled for 2001.

Development

Thefield will utilize the remaining well slots on the Tordis
@st subsea template tied into the central manifold on the
Tordisingtallation, see Figure 1.10.22. Thewell stream from
Tordis, Tordis @st and Borg is mixed and then transported
through field pipelines to the Gullfaks C installation for
processing, metering, storage and shipping.

An injection well has been drilled from a satellite
template on Tordisand aninjection well will bedrilled from
the new four-well injection template that was installed on
the Tordis field in 1999. The plan is to use this subsea
template for Tordis, Tordis @st and Borg.

VISUND
Business area: Visund Unit
Production licence: 120 Block: 34/8
Operator: | Norsk Hydro Produksjon AS
Licensees:

Den norske stats oljeselskap a.s 62.90000 %

(SDFI 49.600 %)

Elf Petroleum Norge AS 7.70000 %
Norsk Hydro Produksjon AS 16.10000 %
Norske Conoco A/S 9.10000 %
Saga Petroleum ASA 4.20000 %
Discovery well: 34/8-1 ear:

Development 1996 rod.start: 1999
approved:

485 mil. Sm® oil

0.0 | bill. Sm® gas
0.0 mill. tonnes NGL
0.0 ' mill. Sm® cond.
12.9 hill.

192 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

Production

Visund lies about 22 kilometers to the northeast of Gull-
faks, see Figure 1.10.23, and contains oil and gasin sands-
tone at adepth of 2800 - 2900 metersfrom the Jurassic and
Triassic Ages.

Thereservoir is made up of several angled fault blocks
with several separate pressureand liquid systems. Thefield
is complicated to produce due to the many, partly sealed
faults. Production started from the Brent reservoir in April
1999. During production of the oil phase (Phasel), thedrive
mechanism will be pressure maintenance through water
injection, gasinjection and WAG. All produced gaswill be
reinjected into thereservoir until agas salesagreement has
beenredlized. Gasinjection startedin July 1999in the Brent
Ser segment. Phase | production is planned with 13
horizontal production wellsand eight injection wells.

Three of thewellswere predrilled beforetheinstallation
was put in place. In addition, a stepped-up development of
the northern part of Visund is planned with one or more
horizontal wells.

Development

The plan for development and operation was approved in
1996. The devel opment concept comprisesintegrated semi-
submersibleliving quarters, drilling and processinstallation
in steel equipped for complete stabilization of oil and
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injection of gas and water. The installation is designed to
process up to 16,000 Sm® oil per day, which will be
transported viaapipelineto Gullfaks A for storage and ship-
ping, see Figure 1.10.22. The gas injection capacity is 10
million Sm® per day and the water injection capacity is
18,000 m® per day.

DISCOVERIES

1/3-3 TAMBAR

Production licence: 019 B, 065 Block: 1/3, 2/1
Operator: | BP Amoco Norge AS

Discovery well: 1/3-3 Year: 1983
Earliest production start: Year: 2001
Recoverable resources: 5.6 mill. Sm® oil

1.5 bill. Sm® gas
0.3 mill. tonnes NGL
0.0 | mill. Sm*cond.
NOK 0.8 billion
NOK 26 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

The deposit is an oil discovery madein the Ulaformation
fromtheLate Jurassic Age, see Figure 1.10.1. BPtook over
Elf'sinterest aswell asoperatorshipin the production license
in 1997. The authorities received a draft plan for
development and operationsfor the discovery in December
1999. Thefinal plan isexpected in January 2000.

The plan is to develop the discovery by means of a
wellhead installation with two production wellstied to Ula
for processing and transportation. Produced gasis conside-
red for injection into the Ula reservoir as part of the Ula
WAG injection project. New measurements performed in
1999 indicate that theformationisnot very suited for water
injection. Additional studies will be performed and the
development concept allowsfor injection of water at alater
stagein order to increase the reservesif possible.

2/4-17 TIALVE

Production licence: 018 Block: 2/4

Operator: | Phillips Petroleum Company Norway
Discovery well: 2/4-17 Year: 1992
Earliest production start: Year: 2007
Recoverable resources: 1.3 mil. Sm® oil

1.7 bill. Sm® gas
0.1 mill. tonnes NGL
0.0 | mill. Sm® cond.
NOK 0.4 billion
NOK 27 million

Total investments (firm 1999 NOK):

Maximum annual operating costs

incl. CO; tax, excl. tariffs, royalty and

insurance (firm 1999 NOK):
Tjalve contains gas/condensate in a 50-meter thick sands-
tone reservair of the Late Jurassic Age in the lower Ula
formation. The structureisacombined fault-conditional and
stratigraphic trap that lies at a depth of about 4300 meters.
Thedrive mechanism for production will be gasexpansion
through depressurization. However, the discovery well has
been temporarily abandoned and may be used for subsequent
production.

The discovery, see Figure 1.10.1, has been evaluated

for development with transportation viathe Tor field to Eko-
fisk I, either through a seabed installation and pipeline or
through a production well drilled from Tor, which liesat a
distance of about 7 kilometers from the Tjalve discovery.
Thetiming of phase-in to Ekofisk |1 isbeing evaluated.

2/12-1 FREJA

Production licence: 113 Block: 2/12

Operator: = Amerada Hess Norge AS

Discovery well: 2/12-1 Year: 1987
Earliest production start: Year: 2004
Recoverable resources: 2.0 mill. Sm*® oil

0.3 | bill. Sm® gas
0.1 mill. tonnes NGL
0.0 | mill. Sm®cond.
NOK 0.6 billion
NOK 26 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

The discovery lies near the dividing line between the Nor-
wegian and Danish shelves, see Figure 1.10.1, in acomplex
faulted area between Fedagraben to the west and
Gertrudgraben to the east. The reservoir isin Upper Juras-
sic sand at a depth of about 4900 meters. Faults segment
thereservoir, and thefield can bedivided into separate fault
blocks. The reservoir is deep and the reservoir pressure is
one of the highest on the Norwegian shelf.

A development using awellhead installation with four
well dotstied in to transportation solutions using existing
infrastructureisassumed.

3/7-4 TRYM

Production licence: 147 Block: 3/7
Operator:  A/S Norske Shell

Discovery well: 3/7-4 Year: 1990
Earliest production start: Year: 2004
Recoverable resources: 0.0 mill. Sm® oil

3.3 bill. Sm® gas
0.0 mill. tonnes NGL
0.8 mill. Sm® cond.
NOK 0.4 billion
NOK 28 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

The Trymand Lulitadiscoverieslie on the same sat-induced
structure. The structure crosses the boundary between the
Norwegian and Danish shelves. Trym is considered to be
100 percent Norwegian while it is assumed that Lulita
extends onto the Norwegian shelf.

It is assumed that Trym is separated from Lulita, but
with possible pressure communication in the water zone.
Thereservoirslieinthe Lindesnesand Bryneformationsin
the Late and Middle Jurassic Age. The Lindesnes format-
ion is relatively homogeneous with good reservoir
properties, while the Bryne formation is extremely
heterogeneouswith varying reservoir quality.

The Danish part of Lulitahas been devel oped by means
of tying the development to the nearby Danish field, Ha-
rald. The Danish and Norwegian owners are trying to
achieve a unitization agreement for the Lulitafield. It is
assumed that the Trym field will be developed with the aid
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of asubsea concept with atwo-branch well with gasexport
through an eight-kilometer pipdinetothe Harald installation
on the Danish shelf

15/5-1 DAGNY

Production licence: 029, 048 Block: 15/5, 15/6

Operator: | Den norske stats oljeselskap a.s

Discovery well: 15/5-1 Year: 1978
Earliest production start: Year: 2002
Recoverable resources: 0.0 mill. Sm® oil

5.8 bill. Sm® gas
1.0 mill. tonnes NGL
1.0 mill. Sm®cond.
NOK 1.4 billion
NOK 54 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Thisisagas and condensate discovery in Jurassic rock to
the north of Sleipner Vest, see Figure 1.10.8. The most
interesting development concept is subsea wells or an
unmanned wellhead install ation connected to Sleipner B or
Sleipner T.

16/7-4 SIGYN

Production licence: 072 Block: 16/7
Operator: | Esso Expl. and Prod. Norway A/S

Discovery well: 16/7-4 Year: 1982
Earliest production start: Year: 2002
Recoverable resources: 0.0 | mill. Sm® oil

5.8  bill. Sm® gas
2.0 mill. tonnes NGL
4.7 mill. Sm® cond.
NOK 2.4 billion
NOK 84 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Thisdiscovery liesabout 12 kilometers southeast of Sleipner
A. Thediscovery, see Figure 1.10.9, was made in the Ska-
gerrak formation and contains gas/condensate.
Development of thediscovery asasatelliteto Sleipner A is
in progress. The gas may be used for injection in Sleipner
@st. Both subsea-completed wells and a wellhead
installation are being eval uated.

25/4-6 SVALE
Production licence: 036 Block: 25/4

Operator: | Norsk Hydro Produksjon AS

Discovery well: 25/4-6 S Year: 1991
Earliest production start: Year: 2001
Recoverable resources: 0.0 mill. sm® ail

3.0 bill. Sm® gas
0.0 mill. tonnes NGL
3.5 mill. Sm® cond.
NOK 0.8 billion
NOK 70 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Gas/condensate hasbeen provenin reservoirsfromthe Brent
group of the Middle Jurassic Age. The drive mechanismis
depressurization. The plan isto devel op the discovery with
asubseainstallationtiedintoHeimdal, see Figure 1.10.11.
Unitization with Skirne and Byggve may be of interest.

25/5-3 SKIRNE

Production licence: 102 Block: 25/5
Operator: | EIf Petroleum Norge AS

Discovery well: 25/5-3 Year: 1990
Earliest production start: Year: 2003
Recoverable resources: 0.0 | mill. Sm*® oil

4.2 | bill. Sm® gas
0.0 mill. tonnes NGL
0.9 ' mill. Sm® cond.
NOK 0.8 billion
NOK 77 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Gas has been proven in reservoirs from the Brent group of
the Middle Jurassic Age. The drive mechanism is
depressurization. The planisto devel op the discovery with
asubseainstallationtiedinto Heimdal, see Figure 1.10.11.
Unitization with Vale and Byggve may be of interest.

25/5-4 BYGGVE

Production licence: 102 Block: 25/5
Operator: | EIf Petroleum Norge AS

Discovery well: 25/5-4 Year: 1991
Earliest production start: Year: 2003
Recoverable resources: 0.0 | mill. Sm® oil

2.7  bill. Sm® gas
0.0 mill. tonnes NGL
0.7  mill. Sm® cond.
NOK 0.2 billion
NOK 63 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

25/5-4 Byggveliesbetween Heimdal and Skirne, see Figure
1.10.11. Thediscovery can be developed with a horizontal
gas/condensate well from a subseainstallation, and can be
tied in to Heimdal. Unitization with Skirne and Vale may
be of interest.

25/5-5
Production licence: 102 Block: 25/5
Operator: | EIf Petroleum Norge AS
Discovery well: 25/5-5 Year: 1995
Earliest production start: Year: 2004
Recoverable resources: 4.3 mill. Sm® oil

0.0 | bill. Sm® gas
0.0 mill. tonnes NGL
0.0 | mill. Sm® cond.
NOK 0.8 billion
NOK 73 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

25/5-5 lies about six kilometersto the east of Heimdal, see
Figure 1.10.11 One production well is planned.

Development with asubseainstallation tied in to other
installations is being considered. Production start-up
depends on when capacity becomesavailable.
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25/11-15 GRANE

Production licence: 001, 169 Block: 25/11
Operator: | Norsk Hydro Produksjon AS
Discovery well: 25/11-15 Year: 1991
Earliest production start: Year: 2003
Recoverable resources: 112.0 mill. Sm® oil
-5.6 bill. Sm® gas
0.0 mill. tonnes NGL
0.0 | mill. Sm*cond.
NOK 15.6 billion
NOK 558 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

The discovery, see Figure 1.10.11, is located about seven
kilometerseast of Balder. Thereservoir containsrelatively
heavy oil and liesin sand with good reservoir quality inthe
Heimdal formation of the Paleocene Age. In 1996, atwo-
month test production was carried out from a horizontal
well that provided valuable information on production and
processing of the ail in the discovery.

The plan for devel opment and operation of the deposit
was submitted to the authorities for approval in December
1999. The plan entails development of Grane with a man-
ned, production installation resting on the seabed with
process facilities, drilling facilities and living quarters
(PDQ). Theinstallation will have a steel jacket. The plan
also includes a pipeline from Grane to the Sture Terminal
for export of il aswell asapipelinefrom Heimdal to Grane
for transportation of injection gas. The main drive
mechanism for Grane will be gas injection. A total of 33
production and injection wells will be drilled. The work
schedule entails that production will commence in 2003.
Production capacity for oil will be 34,000 Sm® per day.

Thereare several discoveries/prospectsaround the Grane
discovery. The plan entail sthat what is called the F prospect,
which is probably an extension of the Grane discovery to
the north, will be evaluated further and coordinated with
Grane. In addition, theintention isthat discovery 25/11-16
may be tied in to Grane in the event of a subsequent
development.

25/11-16
Production licence: 169 Block: 25/11
Operator: | Norsk Hydro Produksjon AS
Discovery well: 25/11-16 Year: 1992
Earliest production start: Year: 2010
Recoverable resources: 3.6 mill. Sm® oil

0.0 | bill. Sm® gas
0.0 mill. tonnes NGL
0.0 ' mill. Sm® cond.
NOK 0.7 billion
NOK 11 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

This discovery was made in rock of the Paleocene Ageto
the southwest of Grane, see Figure 1.10.11. Development
is planned using subsea-completed wells tied in to Grane
when Graneis coming off plateau.

25/8-10 SRINGHORNE

Production licence: 027
Operator:  Esso Expl. and Prod. Norway A/S
Discovery well: 25/8-10 S Year: 1997
Earliest production start: Year: 2001
Recoverable resources: 30.4 mill. Sm° il
2.0 bill. Sm® gas
0.0 mill. tonnes NGL
0.0 | mill. Sm® cond.
NOK 7.9 billion
NOK 149 million

Block: 25/8

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

The plan for development and operations for Ringhorne,
see Figure 1.10.11, was submitted to the authoritiesin No-
vember 1999. Qil has been proven in source rock from the
Paleocene and Early Jurassic Ages. The most important
discoverieshave been proven through drilling of 25/8-10 S
and 25/8-11 to the northeast of Balder. 25/8-1 is also part
of the discovery.

The Ringhorne devel opment al so comprisesthree smal-
ler discoveries to the west and south of Balder as well as
several undrilled prospects. The planned development
concept is a wellhead installation and subsea-completed
wellstied in to Balder FPSO. The intention is for separat-
ion to take place on the Ringhorne installation and Balder.
Thefield will be produced using water injection and natural
water drive. Theintentionisto start production from subsea-
completed wellsin 2001 and from the wellhead installation
in 2002.

30/6-17
Production licence: 053 Block: 30/6
Operator:  Norsk Hydro Produksjon AS
Discovery well: 30/6-17 R Year: 1986
Earliest production start: Year: 2002
Recoverable resources: 0.3 | mill. Sm® oil

1.4 bill. Sm® gas
0.0 mill. tonnes NGL
0.0 | mill. Sm® cond.
NOK 0 billion
NOK 6 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Thisisasmall oil and gasdiscovery inthe Cook formation
under the main reservoir on the Oseberg field. The deposit
can be produced with one side-drilled well from the existing
subsea-completed well on Oseberg, see Figure 1.10.16.

30/6-18
Production licence: 053,079 Block: 30/6, 30/9
Operator:  Norsk Hydro Produksjon AS
Discovery well: 30/6-18 Year: 1986
Earliest production start: Year: 2002
Recoverable resources: 1.3 mil. sm° oil

3.1 bill. Sm® gas
0.0 mill. tonnes NGL
0.0 mill. Sm® cond.
NOK 1.6 billion
NOK 36 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):
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30/6-18 is an ail discovery with a gas cap in the Statfjord
formation in a structure west of Oseberg. The discovery,
see Figure 1.10.16, may be developed with horizontal
production wellsfrom asubseatempl ate and with transpor-
tation of the well stream to Oseberg for processing.

30/9-19
Production licence: 079, 190 Block: 30/8, 30/9
Operator: | Norsk Hydro Produksjon AS
Discovery well: 30/9-19 Year: 1998
Earliest production start: Year: 2002
Recoverable resources: 2.0 mill. sSm® ail

8.8  hill. Sm® gas
0.0 mill. tonnes NGL
0.0 | mill. Sm® cond.
NOK 0 billion
NOK 0 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

30/9-19, see Figure 1.10.16, proved oil and gasin Middle
Jurassic sandstone on the east flank of Oseberg. Various
development conceptsare being evaluated and ajoint subsea
development for 30/6-18 and 30/9-19 tied in to Oseberg is
an alternative. The discovery can also be reached by drill-
ing along horizontal productionwell from the Oseberg field
center.

34/7-23 S
Production licence: 089 Block: 34/7
Operator: | Saga Petroleum ASA
Discovery well: 34/7-23 S Year: 1994
Earliest production start: Year: 2001
Recoverable resources:” 2.9 mil. sSm® oil

0.4 bill. Sm®gas
0.0 mill. tonnes NGL
0.0 mill. Sm® cond.
NOK 0.7 billion
NOK 15 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Y Includes discovery 34/7-29 S H north

Thediscovery, see Figure 1.10.23, liesin block 34/7 south-
west of the Vigdisfield. Well 34/7-23 S (H west) proved oil
in rocks deposited in the Late Jurassic Age. In order to
improve the delimitation of the reservoir, a sidetrack was
drilled from well 34/7-23 A that confirmed the discovery.

Well 34/7-29 S (H north), which is part of discovery
34/7 23 S, wasdrilled to explore the potential inthe northern
H area. This well also proved oil in rock deposited in the
Late Jurassic Age. The well was formation tested in 1999.
The results from the formation test and a hew geological
model hasresulted in adownward adjustment of theresource
estimate for H north.

It is assumed that pressure maintenance from water
injectionwill berequired to produce the discoveries. Based
on the proven resource basis, the operator is considering a
development with subseawellsphasedinto Vigdisor Stat-
fjord @st. The plan for development and operation may be
submitted to the authorities during 2000.

34/7-25 S
Production licence: 050, 089 Block: 34/10, 34/7
Operator: | Saga Petroleum ASA
Discovery well: 34/7-25 S Year: 1996
Earliest production start: Year: 2000
Recoverable resources: 2.3 mill. sSm® il

0.2 hill. Sm® gas
0.0 mill. tonnes NGL
0.0 mill. Sm® cond.
NOK 0.4 billion
NOK 16 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

The discovery liesin block 34/7 to the east of the Tordis
field, see Figure 1.10.23. Well 34/7-25 Sproved oil in rock
depositedinthe Late Jurassic Age. Dueto great uncertainty
connected with the extent of the reservoir sand and
additional resources in the surrounding segments, an
appraisal well wasdrilledintheareain 1999. Thewell did
not prove reservoir sand. Potential additional resourcesin
the areawas significantly reduced based on the resultsfrom
thiswell.

Pressure support from water injection is presumed
necessary to produce the discovery. Based on the proven
resource basis, the operator is considering a development
withwellsdrilled from existing subseatemplatesin the Tor-
disarea

34/11-1 KVITEBIJZRN

Production licence: 193 Block: 34/11
Operator: | Den norske stats oljeselskap a.s

Discovery well: 34/11-1 Year: 1994
Earliest production start: Year: 2004
Recoverable resources: 0.0 mill. Sm® oil

49.7 bill. Sm® gas
0.4 mill. tonnes NGL
17.2  mill. Sm® cond.
NOK 7.6 billion
NOK 612 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

34/11-1 Kvitebjarn lies about 20 kilometers southeast of
the Gullfaksfield, see Figure 1.10.23. Two exploration wells
on the discovery have proven gas/condensate in Jurassic
Age sandstone in the Brent group. Appraisal well 34/11-4
was drilled west of Kvitebjgrn in 1999. The well proved
gas/condensate in the Brent group. The discovery does not
have pressure communication with Kvitebjarn. The PDO
for Kvitebjarn was submitted in December 1999 and the
operator has applied for gas allocation for the discovery.
The development concept is a manned installation with
processing equipment and a drilling module. The gas is
routed to Kollsnes, while the plan is to transport the
condensate through a pipeline to Mongstad. Planned start-
up of gasdeliveriesis set at 2004.
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35/8-1
Production licence: 248 Block: 35/8
Operator: | Norsk Hydro Produksjon AS
Discovery well: 35/8-1 Year: 1981
Earliest production start: Year: 2010
Recoverable resources: 0.0 mill. Sm® ail

11.7 bill. Sm® gas
0.0 mill. tonnes NGL
1.8 mill. Sm® cond.

Total investments (firm 1999 NOK): NOK 1.3 billion

Thediscovery isthe northern one of two discoveriesinthe
recently awarded production licence 248, see Figure
1.10.20. The discovery islocated west of 35/9-1 Gjga and
north of 35/11-4 Fram and the plan isto devel op the disco-
very together with thesein ajoint, but gradual devel opment
consisting of 3-4 phases. Thejoint project isin the process
of being planned and the final decisions regarding concept
and timing of phase-ins have not been made. Thediscovery
will probably be developed in Phases 3 or 4, meaning
production start-up around 2010.

35/8-2
Production licence: 248 Block: 35/11, 35/8
Operator: | Norsk Hydro Produksjon AS
Discovery well: 35/8-2 Year: 1982
Earliest production start: Year: 2010
Recoverable resources: 0.0 mill. Sm® ail

11.7 bill. Sm® gas
0.0 mill. tonnes NGL
1.8 mill. Sm® cond.

NOK 1.3 billion

Total investments (firm 1999 NOK):
Thediscovery isthe southern one of two discoveriesinthe
recently awarded production licence 248, see Figure
1.10.20. The discovery islocated west of 35/9-1 Gjga and
north of 35/11-4 Fram and the plan isto devel op the disco-
very together with thesein ajoint, but gradual devel opment
consisting of 3-4 phases. Thejoint project isin the process
of being planned and the final decisions regarding concept
and timing of phase-ins have not been made. The discovery
will probably be developed in Phase 3 or 4, meaning
production start-up around 2010.

35/11-4 FRAM
Production licence: 090 Block: 35/11

Operator: | Norsk Hydro Produksjon AS

Discovery well: 35/11-4 R Year: 1991
Earliest production start: Year: 2003
Recoverable resources: 32.4 mill. Sm® oil

17.2 bill. Sm® gas
0.8 mill. tonnes NGL
0.0 | mill. Sm®cond.
NOK 8.5 billion
NOK 338 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Production licence 090 in block 35/11 wasawarded in 1984.
The Fram discovery lies 24 km to the north of the Troll
field and consists of several structures that are gradually

faulted downward from east to west, see Figure 1.10.20.
Sofar, 11 wellsand one sidetrack have been drilled in block
35/11. Of these, five wells have been drilled on what is
included in the Fram discovery, in other words, the F/C
complex and the H structure. These wells have proven
reservoirs with a gas cap and underlying oil in the Viking
and Brent group of the Jurassic Age. Thereservoir quality
isquitevariable.

Up to the autumn of 1998, the licensees worked on an
independent devel opment concept for the Fram discovery.
Thisconcept did not provide sufficient profitability. Instead,
the licensees have chosen to investigate a unitized
devel opment with Gjgaand other discoveriesinthearea. A
unitized development will probably entail either a floater
or asubseaseparation facility phasedinto Troll. If asubsea
separation system is chosen, the development of the fields
will take place gradually with the H structure in Fram as
Phase 1 and the remainder of Fram as Phase 2. The work
planfor unitized devel opment entail s submission of aPDO
in December 2000 for Phase 1 and production start-up in
2003. The corresponding dates for Phase 2 are 2001 and
2005 respectively.

35/9-1 GJDA
Production licence: 153 Block: 35/9, 36/7
Operator:  Norsk Hydro Produksjon AS
Discovery well: 35/9-1 R Year: 1989
Earliest production start: Year: 2007
Recoverable resources: 11.6 mill. Sm® oil

16.8 bill. Sm® gas
0.6 mill. tonnes NGL
0.0 ' mill. Sm® cond.

NOK 4.9 billion
NOK 140 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Productionlicence 153 was awarded in 1988. With specific
conditions regarding further exploration and eval uation of
the area, an extension was granted in July 1998 for 79 per
cent of the areain the production licence. If the conditions
arenot fulfilled, at least 50 percent of the original areamust
be relinquished after two years, see Figure 1.10.20.

Six wellshave been drilled so far within the area of the
production licence, which includes several structures in
blocks 35/9 and 36/7. The sixth was drilled in 1998, but
technical problems prevented the collection of well data.
Qil and/or gas have been proven in several reservoirsfrom
the Jurassic Age. The main reservoirs are located in the
Sognefjord and Fensfjord formations. The resources have
been adjusted downward during 1998 on the basis of
updated geology and reservoir studies.

A unitized devel opment isdiscussed under Fram. Based
on the current work plan, Gjgawill be developed as Phase
3 in ajoint development of Fram and Gjga, meaning
submission of aPDO in 2003 and start-up of productionin
2006.

Resource management
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1.10.2 NORWEGIAN SEA

FIELDSIN PRODUCTION

NJORD

Business area: Njord Unit

Production licence: 107, 132 Block:  6407/10,
6407/7

Operator: | Norsk Hydro Produksjon AS

Licensees:

Den norske stats oljeselskap a.s 50.00000 %
(SDFI 30.000 %)

Mobil Development Norway AS
Norsk Hydro Produksjon AS 22.50000 %
Petro-Canada Norge AS 7.50000 %
Discovery well: 6407/7-1 S Year: 1986
Development 1995 Prod.start: 1997
approved:
Recoverable reserves:

20.00000 %

28.4 mill. Sm*® oil

0.0 | bill. Sm® gas
0.0 mill. tonnes NGL
0.0 mill. Sm®cond.
8.4 bill.

497 mill.

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

Production

The main reservoir isin the Tilje formation of the Jurassic
Age. Thefield, see Figure 1.10.25, is divided into a wes-
tern and an eastern segment with acomplicated fault pattern.
The western segment, which contains oil and a minor gas
deposit, is produced by depressurization, whilereinjection
of produced gasisthe drive mechanism for the oil-bearing
eastern segment. However, aternative drive mechanisms
are being evaluated. At the end of 1999, six oil producers
and three gasinjectors were in operation.

Production of additional resourcesinthe main structure
andin adjoining areasto the north is planned. Reproduction
and export of injected gas will be assessed by the operator
when sufficient operating experience from the field is
available.

Development
The Njord production installation consists of a spread
catenary moored, semi-submersible production, drilling and
living quarters installation, see Figure 1.10.26. The
installation is placed directly over the field’'s subsea-
completed wells, which are connected to theinstallation via
flexiblerisers. Of atotal of 19 availablerisers, 15 have been
installed for production and injection purposes and one is
used for oil export. Two new risers will be installed in
connectionwith planned production of additional resources.
The oil processing capacity has been upgraded to 12,480
Sm? per day. Both the water treatment and water injection
capacity is 2,500 m? per day respectively, with flexibility
for upgrading. The gastreatment and gasinjection capacity
is10 million Sm?3 per day.

Stabilized ail is transferred to the tanker that lies 2.5
km from the installation for storage and loading to shuttle
tankers. The oil metering station is located on the deck of

the storage ship, and stabilized oil ismetered to fiscal stan-
dard in connection with transfer from storage ship to shuttle
tanker.

Figure 1.10.25
Fields and discoveries in the Norwegian Sea
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Installations on Njord
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DRAUGEN

Production licence: 093 Block: 6407/9
Operator: | A/S Norske Shell
Licensees:

A/S Norske Shell

BP Amoco Norge AS

Den norske stats oljeselskap a.s
(SDFI 57.880 %)

16.20000 %
18.36000 %
57.88000 %

Norsk Chevron AS 7.56000 %
Discovery well: 6407/9-1 Year: 1984
Development 1988 Prod.start: 1993
approved:

111.6 mill. Sm* il
0.0 | bill. Sm® gas
0.0 mill. tonnes NGL
0.0 ' mill. Sm®cond.
19.0 bill.
549 mill.

Recoverable reserves:

Total investments (firm 1999-NOK):
Operating costs (firm 1999-NOK) incl
CO, tax, excl. tariffs, royalty and
insurance:

Production

The Rogn formation of the Late Jurassic Age comprises
the main reservoir. Additional resources have been proven
in the Garn formation in the western part of the field, and
phase-in is planned for when production from the Rogn
formation beginsto come of f plateau in 2001/2002. In 1999,
additional resourceswere proven in the Rogn formationin
the southern part of the field (Rogn Sgr).

Thefield, see Figure 1.10.25, produces from six wells
on the installation and two subsea-completed wells. Pres-
sure support for oil production is ensured by five subsea
completed water injection wells. Associated gasisinjected
viaagasinjection well inanearby water-bearing structure.
From 1 October 2000, the plan isto export associated gas
viathe Asgard pipeline to avoid further wasting of gas.

Figure 1.10.27
Installations on Draugen
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Development
The field is developed with a concrete installation resting
on the seabed with integrated topsides, see Figure 1.10.27.
Theinstallation hasten well slotsand atotal of 34 conductor
casings. Production capacity has been upgraded to 36,000
Sm?e per day. The water injection capacity is 42,000 m® per
day. Treatment capacity for produced water amounts to
12,000 m® per day. The design capacities for gas treatment
and gas injection are 1.2 and 1.04 million Sm® per day
respectively. The daily production and injection of gasare
well above the design capacities without resulting in
limitations for the production of ail.

Stabilized ail is stored in tanks in the bottom of the
installation. Qil isfiscally metered prior to export viafloa-
ting loading buoys to tankers.

HEIDRUN

Business area: Heidrun Unit

Production licence: 095, 124 Block: 6507/8, 6707/7
Operator:  Den norske stats oljeselskap a.s

Licensees:
Den norske stats oljeselskap a.s
(SDFI 65.000 %)

76.87500 %

Fortum Petroleum AS 5.00000 %
Norske Conoco A/S 18.12500 %
Discovery well: 6507/7-2 Year: 1985

Development 1991 Prod.start: 1995

approved:

Recoverable reserves: 183.8 | mill. Sm® il

19.9 bil. Sm® gas
0.1 mill. tonnes NGL
0.0 mill. Sm®cond.
Total investments (firm 1999-NOK): 46.2 bill.
Operating costs (firm 1999-NOK) incl =~ 1353 mill.
CO, tax, excl. tariffs, royalty and
insurance:
Production
The oil and gas in the field have been proven in the Garn,
lle, Tilje and Are formations from the Jurassic Age, see
Figure 1.10.25. The upper part of thereservoir is produced
withtheaid of water and gasinjection. Production from the
lower part of the reservoir is based on water injection. At
theend of 1999, 17 oil producing wells, ninewater injection
wellsand one gasinjection well werein operation.

Development

The field has been developed with a floating tension leg
platform of concrete installed over a subsea template with
56 well dots, see Figure 1.10.28. The northern part of the
field will be produced using three subseainstallationstied
in to the main installation. Production capacity is 41,000
Sm3 per day. Water treatment capacity is 24,600 m® per day
and water injection capacity is 52,000 mé per day. The de-
sign capacities for gas treatment and gas injection are 6.3
and 4.3 million Sm?® per day respectively.

Theoil on Heidrunismetered tofiscal standard prior to
export to Mongstad and Tetney (UK) using direct tanker
transportation without using oil storage onthefield. Relea
sed gasisexported to the methanol plant at Tjel dbergodden.
Gas export viathe Asgard pipeline and further transportat-
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ion to Karsta and the Continent is planned starting from 1
October 2000.

TheHeidrun Nord discovery hasbeen unitized with the
Heidrun field as of 1 January 2000. The discovery, see
Figure 1.10.25, islocated in afault block with sandstonein
the Are formation from the Jurassic Age. The plan is to
produce the discovery via Heidrun as part of the
development of the Heidrun north flank. The plan for
development and operationsis expected in early 2000.

Figure 1.10.28
Installations on Heidrun
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NORNE
Business area: Norne Unit
Production licence: 128, 128 B Block: 6508/1,
6608/10
Operator: | Den norske stats oljeselskap a.s
Licensees:
Den norske stats oljeselskap a.s 79.00000 %*
(SDFI 55.000 %)
Enterprise Oil Norwegian AS 6.00000 %
Norsk Agip AS 6.90000 %
Norsk Hydro Produksjon AS 8.10000 %
Discovery well: 6608/10-2 ear: 1992
Development 1995 rod.start: 1997
approved:
Recoverable reserves: 80.4  mill. Sm® oil

150 bill. Sm® gas
1.4 mill. tonnes NGL
0.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 13.1 bill.
Operating costs (firm 1999-NOK) incl 594 mill.
CO, tax, excl. tariffs, royalty and
insurance:
* Subject to approval by the Ministry of Finance
Production
The oil and gasin the Norne field, see Figure 1.10.25, has
been proven in sandstone from the Jurassic Age with the oil
mainly in the Ile and Tofte formations and the gas in the
Garn formation. The production strategy iswater injection
and reinjection of produced gas. At the end of 1999, there
were 10 production wells, two gasinjectors and four water
injectorsin operation.

Development

Field development is by means of subseainstallationstied
in to a combined production and storage ship, see Figure
1.10.29. The subsea system consists of five well templates
with four wells each and the possibility to tie in satellite
wells. Production capacity for oil is 32,000 Sm® per day.
The water treatment capacity is 20,000 m® per day and the
water injection capacity is 38,000 m® per day. The ship has
agastreatment capacity of seven million S per day, while
the gas injection capacity is 6.7 million Sm® per day. The
ail is stored in the ship before it is loaded onto shuttle
tankers. Gasexport viathe Asgard pipelineand further tran-
sportation to Karstg and the Continent is planned starting
from 1 October 2000.

Figure 1.10.29
Installations on Norne
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ASGARD
Business area: Asgard Unit
Production licence: 062,074, Block: 6407/2, 6407/3,
094, 134, 237 6506/11,

6506/12,
6507/11

Operator: | Den norske stats oljeselskap a.s

Licensees:

Den norske stats oljeselskap a.s 60.50000 %

(SDFI 46.950 %)

Fortum Petroleum AS 7.00000 %

Mobil Development Norway AS 7.35000 %

Norsk Agip AS 7.90000 %

Norsk Hydro Produksjon AS 2.60000 %

Saga Petroleum ASA 7.00000 %

Total Norge AS 7.65000 %

Discovery well: 6507/11-1 ear: 1981

Development 1996 rod.start: 1999

approved:

Recoverable reserves: 64.6 mill. Sm® oil

198.1 bill. Sm® gas
28.0 mill. tonnes NGL
49.0 mill. Sm® cond.
Total investments (firm 1999-NOK): 42.8 bill.
Operating costs (firm 1999-NOK) incl 607 mill.
CO, tax, excl. tariffs, royalty and
insurance:
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Asgard comprisesthe devel opment of the Smarbukk, Smer-
bukk Sgr and Midgard discoveries, which areincorporated
in a unitization agreement between the licensees in
production licences 062, 074, 094, 134 and 237.

Asgard lies mainly within blocks 6506/11 and 6506/12
(Smarbukk), 6506/12 (Smerbukk Sgr) and 6507/11 and
6407/2 (Midgard) on Haltenbanken, about 200 kilometers
from land and 50 kilometers south of the Heidrun field.
Asgard, seeFigure 1.10.25, islocated in an areawhere water
depth varies from 240 to 300 meters.

Production

Smaerbukk

Blocks 6506/11 and 6506/12 were awarded under
production licences 094 and 134 in 1984 and 1987
respectively. Statoil wasresponsiblefor the Smarbukk dis-
covery in 1984.

The Smarbukk discovery lies on a rotated fault block
limited by faultsto thewest and north and structurally deeper
areas towards the south and east. The reservoir formations
Garn, lle, Tofte, Tilje and Are are from the Jurassic Age
and contain gas, condensate and oil with arelatively high
gas/ail ratio. Thereservoir islocated at depths of up to 4850
meters, which means a large portion of the reservoir has
poor flow properties.

Inthe PDO, the operator planned to produce the Smar-
bukk discovery with atotal of 38 wells, of which 22 were
producersand 16 gasinjectors. Drilling of new wellsresulted
in some reduction in the estimates for in-place and
recoverable resources. The wells showed that the resource
basiswas smaller in the southern part of the discovery than
previously assumed. This has led to adjustment of the
production strategy and number of wells as compared with
the PDO. The production strategy is initially based on
reinjection of gasin order to optimizeliquid recovery. The
Smgarbukk discovery will subsequently be produced using
depressurization. Currently, 11 production wells and nine
gasinjectorsarein operation. An additional nine production
wellsand two injection wells are planned for when Asgard
B comeson line.

Recoverable reserves are estimated to be 70.7 billion
Sm? gas, 21.6 million Smé ail, 37 million Sm? condensate
and 16.1 million tonnes NGL.

Smarbukk Ser
Statoil discovered the Smarbukk Sar deposit in 1985. The
petroleum trap in the Smarbukk Ser discovery isasalt dome
to the northwest on the Halten terrace. The reservoir rocks
in the Garn, Ile and Tilje formations are from the Early to
Middle Jurassic Age and contain oil, gas and condensate.
Inthe PDO, the operator planned to produce the Smar-
bukk Sar discovery with atotal of tenwells, of which seven
were producers and threeinjectors. Subsequent optimization
of the production strategy has resulted in changes to these
figures. The production strategy is initially based on
reinjection of gas in order to optimize oil recovery.
Subsequently, the Smarbukk Ser discovery will be produced
using depressurization. Currently, six production wellsand
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three gas injection wells are in operation. An additional

production well is planned for Smarbukk Ser.
Recoverable reserves are estimated to be 19.4 billion

Smé gas, 43 million Sm? oil and 2.8 million tonnes NGL.

Midgard

Blocks6507/11 and 6407/2 were awarded under production
licences 062 and 074 in 1981 and 1982 respectively.
Production licence 237, awarded in 1998, comprisesaminor
part of block 6407/3. Saga discovered Midgard in 1981.

The petroleum trap which formsthe Midgard discovery
isastanding fault block (horst). The discovery is divided
into four structural segments with main reservairs in the
Garn and Ile formations from the Middle Jurassic Age.

Inthe PDO, the operator planned to produce the Midgard
discovery with atotal of 12 productionwells. The Midgard
discovery will be produced using depressurization. As of
today, the number of production wells has been reduced to
10.

Recoverable reserves for the gas zone are estimated to
be 108 billion Smé gas, 12 million Sm® condensate and 9.1
milliontonnesNGL.

Under the gas cap on the Midgard discovery, thereisa
thin (11.5 meter) oil zone. An appraisal well wasdrilledin
1997 that confirmed the estimates of the oil resources on
Midgard. Studies carried out during 1998 have shown that
thereisno commercial basisfor producing thethin oil zone.

Development

The plan for development and operation (PDO) of Asgard
was approved by the Storting in June 1996. Asgard will be
developed in two phases; an early liquid phase that
commenced productionin May 1999 and agas export phase
with delivery of gasfrom 1 October 2000. Asgard isto del-
iver 6.3 hillion Sm? gas in the year 2000, 8.9 billion Sm?
per year in the years 2001-2006 and 10.8 billion Sm? per
year as from 2007.

Asgard will be devel oped with subsea-completed wells
connected to a semi-submersible installation for gas and
condensate treatment (Asgard B), and aproduction and stor-
age ship for oil (Asgard A), see Figure 1.10.30. A storage
ship for condensate will also be connected to the gas center
(Asgard C).

Figure 1.10.30
Installations on Asgard
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The total treatment capacity is 48 million Smé per day
for gas, 32,000 Sm® per day for oil and 15,000 Sn* per day
for condensate.

Qil and condensate will be stored temporarily on the
field and transported to land using shuttle tankers. The gas
will be exported in agas pipeline from Asgard to Kérsta.

Qil, gas and condensate will be fiscally metered on the
field. The gas volumes for export will be metered using
ultrasonic meters.

DISCOVERIES

6305/5-1 ORMEN LANGE

208, 209, Block: 6305/4, 6305/5,
250 6305/7, 6305/8

Production licence:

Operator: | Norsk Hydro Produksjon AS

Discovery well: 6305/5-1 Year: 1997
Earliest production start: Year: 2006
Recoverable resources: 0.0 mill. Sm® ail

314.7 bill. Sm® gas
0.0 mill. tonnes NGL
5.3 mill. Sm® cond.
NOK 25.0 billion
NOK 725 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

The discovery, see Figure 1.10.25, is located in the Mgre
basin about 140 kilometers northwest of Kristiansund. The
water depth varies between 700 to 1100 meters. The disco-
very is situated on the Ormen Lange dome. Well 6305/5-1
wasdrilled in 1997 and proved gasin sandstonein the Egga
formation from the Paleocene Age. Two appraisa wellswere
drilled in 1998. Well 6305/7-1 in production licence 209
proved resourcesin the southern part of thediscovery, while
well 6305/1-1 to the north was dry. More work will be
necessary before any devel opment concepts can be detailed.
The discovery has informally been reported to the Gas
Supply Committee. The plan for devel opment and operation
may be submitted to the authorities in 2002 at the earliest.
Norsk Hydro isthe operator in the devel opment phase and
Norske Shell in the operations phase.

6406/2-1 LAVRANS
Production licence: 199 Block: 6406/2

Operator: | Saga Petroleum ASA

Discovery well: 6406/2-1 Year: 1995
Earliest production start: Year: 2005
Recoverable resources: 0.0 mill. sm® ail

62.5 bill. Sm® gas
9.4 mill. tonnes NGL
29.1 mill. Sm® cond.
NOK 6.5 billion
NOK 169 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Three wells have been drilled during the years 1996-1999
and gas/condensate has been proven in sandstone of the
Jurassic Age. The lle, Tofte and Tilje reservoir formations
lie at depths of up to 4400 meters.

The operator assumes production through depres-
surization.

The most interesting development solution appears to
be a subsea installation tied in to existing or new infra-
structure in the area, see Figure 1.10.25.

Work has proceeded towards establishing acoordinated
development of the discoveriesin production licences 199
and 134, probably with 6406/2-3 Kristin asthefield center.
The PDO may be submitted to the authoritiesin 2001.

6406/2-3 KRISTIN

Production licence:
Operator: | Saga Petroleum ASA
Discovery well: 6406/2-3 Year: 1997
Earliest production start: Year: 2005
Recoverable resources: 0.0 | mill. Sm® oil
39.1 hill. Sm® gas
5.9 mill. tonnes NGL
42.1 mill. Sm®cond.
NOK 11.2 billion
NOK 1 billion

134, 199 Block: 6406/2, 6506/11

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO, tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Threewellsand one sidetrack have been drilled during the
period 1996-1998 and gas/condensate has been proven in
sandstone in the Garn and Ile formations of the Jurassic
Age, seeFigure 1.10.25.

A potential production strategy is injection of gas in
order to optimize liquid recovery. However, a high initial
reservoir pressure, combined with arelatively low dewpoint
pressure, meansthat gasinjection isnot relevant until after
afew years of gas production.

The most interesting development solution appears to
be an independent production installation or, alternatively,
asubseainstallation tied in to existing infrastructure in the
area.

Work has proceeded towards establishing acoordinated
development of the discoveriesin production licenses 199
and 134, probably with 6406/2-3 Kristin asthefield center.
The PDO may be submitted to the authoritiesin 2001.

6406/2-6 RAGNFRID

Well 6406/2-6, see Figure 1.10.25, was drilled during the
second half of 1998. The well was not production tested,
but liquid samples proved gas/condensatein sandstone from
the Middle Jurassic Age. The structure extends into areas
that have not been awarded yet. The plan is to delimit the
structure by means of drilling an appraisal well upflank on
the structure. Thedrilling of an appraisal well is dependent
on the awarding of the neighboring blocks or block areas
that comprisethe structure. Thediscovery isincludedinan
ongoing evaluation of aunitized development of thisarea.
The plan for devel opment and operation may be submitted
as early as 2001.

6406/2-7 ERLEND

Well 6406/2-7, see Figure 1.10.25, was drilled towards the
end of 1999. Gas/condensate has been proven in sandstone
of the Middle Jurassic Age. The structure extends into the
neighboring block 6406/1 that has not been awarded yet.
The plan is to delimit the structure by means of drilling a
sidetrack. Thedrilling of an appraisal well is dependent on
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the awarding of acreage in the neighboring block. Thedis-
covery isincluded in an ongoing evaluation of a unitized
development of this area. The plan for development and
operation may be submitted as early as 2001.

6407/1-2 TYRIHANS

Production licence: 073, 091 Block: 6406/3, 6407/1
Operator: | Den norske stats oljeselskap a.s
Discovery well: 6407/1-2 Year: 1983
Earliest production start: Year: 2009
Recoverable resources: 0.0 | mill. Sm® oil
23.0 bill. Sm® gas
4.0 mill. tonnes NGL
19.4 mill. Sm® cond.
NOK 4.1 billion
NOK 89 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

6407/1-2 Tyrihans, see Figure 1.10.25, consists of two
structures, Tyrihans Sgr and Tyrihans Nord. The Tyrihans
Ser discovery was made in 1983 and the Tyrihans Nord
discovery wasmadein 1984 in production licence 073. The
discoveriesare probably in pressure communication through
a common water zone. Tyrihans Sgr is characterized as a
gas/condensate discovery, while Tyrihans Nord containsan
oil zonewith overlying gascap. Thereservoirsarefromthe
Middle Jurassic Age. An appraisal well was drilled on the
Tyrihans Nord discovery in 1996. The well proved gas, oil

andwater. Thetransition zone makesit difficult to determine
theoil/water contact exactly. Thereisuncertainty connected
with the ail resourcesin Tyrihans Nord.

The most likely production strategy is based on
depressurization of the Tyrihans Nord discovery and gas
injectionin the Tyrihans Ser discovery in order to optimize
liquid recovery. Several potential development conceptsare
being evaluated. The most interesting devel opment solution
for Tyrihans appears to be a satellite to existing or new
infrastructure in the area, or alternatively an independent
floating production installation.

6407/6-3 MIKKEL

Production licence: 092, 121 Block: 6407/5, 6407/6
Operator: | Den norske stats oljeselskap a.s
Discovery well: 6407/6-3 Year: 1986
Earliest production start: Year: 2002
Recoverable resources: 1.6 mill. Sm® oil
19.5 bill. Sm® gas
4.7 mill. tonnes NGL
4.6 mil. Sm*cond.
NOK 1.8 billion
NOK 109 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

6407/6-3 Mikkel, see Figure 1.10.25, is a gas discovery
with athin oil zone that was made in 1987. The reservoir
liesat adepth of about 2500 metersand ismade up of sands-
toneinthe Garnand lleformations of Middle Jurassic Age.
An appraisal well was drilled in 1999 that confirmed the
discovery. The production strategy will most likely be
depressurization from three gas production wells. The
licensees have applied for gas allocation.
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The plan is to develop Mikkel by means of subsea
installationstied into existing infrastructurein the areafor
processing and transportation. The licensees are preparing
a plan for development and operations for submission in
the summer of 2000.

6507/5-1 SKARV

Production licence: Block: 6507/3, 6507/5,

6507/6

159, 212

Operator: BP Amoco Norge AS

Discovery well: 6507/5-1 Year: 1998
Earliest production start: Year: 2005
Recoverable resources: 18.3 mill. Sm® ail

29.9 hill. Sm® gas
0.0 mill. tonnes NGL
3.7 mill. Sm® cond.

NOK 6.3 billion
NOK 370 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

Well 6507/5-1 proved oil and gasin sandstone of both the
Jurassic and Cretaceous Ages. Three separate production
testswere conducted; two in sandstone of Jurassic Ageand
one in sandstone of Cretaceous Age. Appraisal well 6507/
5-2, which was drilled in 1999, did not determine the size
of thediscovery. A new appraisal well istherefore planned
to determine the size of the discovery and the oil-gasratio.
Different field development concepts are being evaluated
for the areawith 6507/5-1 Skarv as a possible field center
for oil production and gas export if tied in to existing
infrastructure.

1.10.3 BARENTS SEA
DISCOVERIES

SNGHVIT AREA
The Snghvit area consists of production licences 064, 077,
078, 097, 099, 100 and 110. The largest discoveriesin the
Snghvit areainclude 7121/4-1 Snghvit, 7120/8-1 Askeladd
and 7120/9-1 Albatross. 7121/4-1 Snghvit, 7120/8-1 As-
keladd and 7120/9-1 Albatross are included in the
development concepts that are being evaluated. Volumes
from 7121/4-2 Snghvit Nord and 7121/5-2 Beta and other
small discoveries in the area are not included in the
development plans. The investment estimate is based on
the assumption that the Snghvit il is produced and exported
from afloating installation on Snghvit. Gasand condensate
are sent to Melkgya just outside of Hammerfest via a
multiphase pipeline. The gas will be produced
simultaneoudly from Snghvit and Askeladd, while Albatross
will be phasedin later. The concept isbased on 40 wells; 15
oil producers, 17 gas producers and eight injectors. The
gas will be processed and converted to liquid (LNG) in
facilitieson Melkayaand shipped to the market in custom-
built tankers.

A pure gas concept based on subsea production and pipe-
line transportation of gas/condensate to Melkaya for

Resource management
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Figure1.10.31
Discoveriesinthe Barents Sea
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processing and conversion to LNG is an important
competitor to development conceptsthat entail both oil and
gas production. The licensees are preparing a plan for
development and operation for submission around 2000/
2001.

7121/4-1 SNGHVIT

Production licence: 097, 099, Block: 7120/6, 7121/4,

110 7121/5

Operator: | Den norske stats oljeselskap a.s

Discovery well: 7121/4-1 Year: 1984
Earliest production start: Year: 2006
Recoverable resources: 20.8 mill. sm® il

176.3 bill. Sm® gas
5.7 mill. tonnes NGL
18.5 mill. Sm® cond.
NOK 23.3 billion
NOK 724 million

Total investments (firm 1999 NOK):
Maximum annual operating costs
incl. CO; tax, excl. tariffs, royalty and
insurance (firm 1999 NOK):

The Snghvit discovery, see Figure 1.10.31, is a gas/
condensate discovery with a thin oil zone. The reservoir
consists of an east-west running, fault-controlled structure
centrally located in the Hammerfest basin. The structure
has wide lateral extension, about 130 km? The reservoir
was proven inwells 7121/5-1, 7121/4-1 and 7120/6-1 and
consists of sandstone from the Early and Middle Jurassic
Age. Inwell 7121/4-1 S, some gaswasalso provenin sands-
toneof Late Triassic/Early Jurassic Age under the ail zone.

7120/8-1 ASKELADD

Askeladd consists of four main structures of various depth
down to the gas/water contact, see Figure 1.10.31. During
the period 1981 - 1983, thewells 7120/7-1, 7120/7-2, 7120/
8-1 and 7120/8-2 proved gas in sandstone of Early and
Middle Jurassic Agein these structures.

7120/9-1 ALBATROSS

Albatross consists of two main structures of various depth
down to the gas/water contact, see Figure 1.10.31. During
the period 1982 - 1986, the wells 7120/9-1 and 7121/7-1
proved gas in sandstone of Middle Jurassic Age in these
structures. Well datafrom 7121/7-1inthe southern structure
may indicate the presence of athin stratigraphic oil leg of
1-3 meters under the gas column.

FIELDSWHERE PRODUCTION HAS CEASED

ALBUSKJELL
Production licence: 018, 018B Block: 1/6, 2/4
Operator: | Phillips Petroleum Company Norway
Discovery well: 1/6-1 Year: 1972
Development 1975 Prod.start: 1979
approved: Prod. cease: 1998

7.4 mill. Sm® oil
15.9 bill. Sm® gas
1.0 mill. tonnes NGL
9.3 bil.

Reserves, recovered:

Total investments (firm 1999 NOK):
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Disposal

Production from Albuskjell was halted in connection with
start-up of Ekofisk |1 and feasibility studies have been per-
formed to evaluate profitable production of remaining
resources. The licensees are considering the possibility of
resuming production from the field at alater point in time
with existing installationsas unlikely.

COD

Production licence: 018 Block: 7/11
Operator: | Phillips Petroleum Company Norway

Discovery well: 7/11-1 Year: 1968
Development 1973 Prod.start: 1977
approved: Prod. cease: 1998

2.9 mill. Sm® oil

7.5 bill. Sm® gas

0.5 mill. tonnes NGL
Total investments (firm 1999 NOK): 3.9 bill.

Reserves, recovered:

Disposal

Production from the field was ceased in August 1998. At
shutdown, it was estimated that about 70 per cent of the
original gasin place had been produced. Production of the
remaining gasis not considered to be profitable. The Cod
installation is shut down and the wells were permanently
plugged in 1999.

EDDA

Production licence: 018 Block: 2/7

Operator: | Phillips Petroleum Company Norway

Discovery well: 2/7-4 Year: 1972
Development 1975 Prod.start: 1979
approved: Prod. cease: 1998

4.8 mill. Sm*® ol
2.1 bill. Sm? gas
0.2 mill. tonnes NGL

Total investments (firm 1999 NOK): 6.9 bill.

Reserves, recovered:

Production from the field was halted in August 1998 when
Ekofisk Il was put into production. Thelicensees submitted
areport to the authoritiesin December 1999 that concluded
that remaining resources could not be produced profitably.
Theinstallation is now temporarily shut down until afinal
decision is made regarding shutdown or subsequent
resumption of production.

LILLE-FRIGG

Production licence: 026 Block: 25/2
Operator: | Elf Petroleum Norge AS

Discovery well: 25/2-4 Year: 1975
Development 1991 Prod.start: 1994
approved: Prod. cease: 1999

2.3 bill. Sm® gas
1.3 mill. Sm® cond.
Total investments (firm 1999 NOK): 4.8 bill.

Reserves, recovered:

Disposal
Production from Lille-Frigg was ceased in March 1999. It
is expected that the Storting will consider the decom-
missioning plan in the spring of 2000.

Disposal of pipelines and cables will be determined in
light of the clarification program for pipeline disposal.

MIME

Production licence: 070 Block: 7/11
Operator: Norsk Hydro Produksjon AS
Discovery well: 7/11-5 Year: 1982
Development 1992 Prod.start: 1990
approved: Prod. cease: | 1993
Reserves, recovered: 0.4 mill. Sm® oil

0.1 bill. Sm® gas
Total investments (firm 1999 NOK): 0.4 bill.

Disposal

Thedecommissioning plan for Mimewas approved in 1996.
Theinstallation was brought to land for scrapping in 1999.
Disposal of the pipelineto Cod will be determined in light
of the clarification program for pipeline disposal.

NORD@ST FRIGG

Production licence: 024, 030 Block: 25/1, 30/10
Operator: | Elf Petroleum Norge AS

Discovery well: 25/1-4 Year: 1974
Development 1980 Prod.start: 1983
approved: Prod. cease: | 1993
Reserves, recovered: 11.6 bill. Sm® gas
Total investments (firm 1999 NOK): 3.7 bill

Accrued disposal costs (firm 1999 NOK): | 74 mill.

Disposal
The control station and foundation on Nordgst Frigg were
disconnected from the seabed and transported to land as
one unit. The deck has been deposited onland and functions
asatraining center, the steel columnisused asabreakwater
inamarinafor small boats, and the concrete foundation is
used as an anchoring point for the breakwater.

The subsea installation has been brought ashore and
scrapped.

ODIN
Production licence: 030 Block: 30/10
Operator:
Discovery well: 30/10-2 Year: 1974
Development 1980 Prod.start: 1984
approved: Prod. cease: | 1994
Reserves, recovered: 29.3 bill. Sm* gas
Total investments (firm 1999 NOK): 5.3 bill.

Accrued disposal costs (firm 1999 NOK): = 104 mill.

Disposal

Theinstallations on the Odin field have been transported to
land for scrapping and recycling. Disposal of the pipeline
to Frigg will be determined inlight of the clarification pro-
gramfor pipelines.

TOMMELITEN GAMMA

Production licence: 044 Block: 1/9

Operator: | Den norske stats oljeselskap a.s

Discovery well: 1/9-4 Year: 1978
Development 1986 Prod.start: 1988
approved: Prod. cease: | 1998

3.9 mill. Sm® oil

9.2 bill. Sm*gas

0.6 mill. tonnes NGL
Total investments (firm 1999 NOK): 3.6 bill.

Reserves, recovered:
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Disposal

The installation was shut down in connection with the
shutdown of Ekofisk | inthe summer of 1998. Thelicensees
are considering the possibility of resuming production at a
later point in time, but this seems unlikely in light of the
Edda conclusions. The decommissioning plan for Tomme-
liten Gamma was submitted to the authorities in the sum-
mer of 1997, but no decision has been made regarding per-
manent shutdown and disposal.

VEST EKOFISK

Production licence: 018 Block: 2/4

Operator: | Phillips Petroleum Company Norway

Discovery well: 2/4-6 Year: 1970
Development 1973 Prod.start: 1977
approved: Prod. cease: 1998

12.2 mill. Sm? oil
26.9 bill. Sm® gas
1.4 mill. tonnes NGL
3.0 bill.

Reserves, recovered:

Total investments (firm 1999 NOK):

Disposal

Production from Vest Ekofisk was halted in connection with
start-up of operationson Ekofisk |1, however, it isestimated
that the remaining reserves may be produced commercially
at alater point in time. The installation is now shut down
and the wells will be permanently plugged. The licensees
are considering resuming production from thefield at ala-
ter point intimewith anew subseainstallation and horizontal
wells,

Figure 1.10.32
Development wells on the Norwegian continental shelf 1973-1999
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@ST FRIGG
Production licence: 024,026, 112 Block: 25/1, 25/2
Operator: | Elf Petroleum Norge AS
Discovery well: 25/2-1 Year: 1973
Development 1984 Prod.start: 1988

Prod. cease: = 1997
9.4 bill. Sm® gas

0.1 mill. Sm® cond.
3.3 hill.

103 mill.

approved:
Reserves, recovered:

Total investments (firm 1999 NOK):
Accrued disposal costs (firm 1999 NOK):

Disposal

The Storting approved the decommissioning plan for st

Friggin 1999. Theinstallation is scheduled to be brought

to land for scrapping and condemnation in 2002 - 2003.
Disposal of pipelines and cables will be determined in

light of the clarification program for pipeline disposal.

1.10.4 DEVELOPMENT DRILLING

Since 1973, 1,653 development wells have been spudded
on the Norwegian continental shelf; 1.539 of these in the
North Sea and 114 in the Norwegian Sea where drilling
started in 1992. 1,241 are production wells, 295 inject wa-
ter, gasor someother medium and 117 are observation wells.
722 arecurrently out of service, temporarily abandoned for
later completion, or shut down for other reasons.

The wells have been drilled from 166 permanent
installations (stationary, floating or subseatemplates).
Drilling wasin progress on 17 development wells as of 31
December 1999,
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75

Il

85

90 95 99



Norwegian Petroleum Directorate Annual Report

Figure 1.10.32 shows development wells spudded per
year during the period 1973-1999.

As of 31 December 1999, production or injection is
carried out from 103 installations divided among 56 fiel ds.

In 1999, 149 development wells were spudded on 30
fields; 118 in the North Seaand 31 in the Norwegian Sea.

85 of the wells, i.e. 57 per cent, were drilled from 20
different mobile units.

The number of subsea-completed wells has shown a
strong increase over the last eight years. Thisincrease was
particularly marked from 1995 to 1999 when the number
of subsea-completed wellswent up from 25to 71, see Figure
1.10.32. Thismeansthat the percentage of subsea-completed
wellsdrilled per year hasincreased from 7 per centin 1992
to 48 per cent in 1999.

111 TRANSPORTATION SYSTEMSFOR
OIL AND GAS

1111 EXISTING TRANSPORTATION SYSTEMS

The various transportation systems are shown in Figure
1.11.1.

Gastransportation

Haltenpipe

Owner ship structure
Norske Conoco A/S
Den norske stats oljeselskap a.s

(SDFI: 65.00000%)
Fortum Petroleum AS

18.12500 %
76.87500 %

5.00000 %

Haltenpipeisa245 kilometer pipelinewith an outer diame-
ter of 16" for transportation of gas from Heidrun to Tjeld-
bergodden. The pipeline hasacapacity of 2-2.5 hillion Sm?
per year. The pipeline was put into operation in 1997. The
ownersarethe sameasfor Heidrun and Statoil isthe opera-
tor.

Statpipe
Ownership structure

Saga Petroleum ASA 2.00000 %
A/S Norske Shell 5.00000 %
Total Norge AS 2.00000 %
Esso Expl. and Prod. Norway A/S 5.00000 %
Mobil Development Norway AS 7.00000 %
Norsk Hydro Produksjon AS 8.00000 %
Den norske stats oljeselskap a.s 58.25000 %
Norske Conoco A/S 2.75000 %

EIf Petroleum Norge AS 10.00000 %

The Statpipe system comprises:

e arichgaspipelinefrom Statfjord to Kérste. Thetran-
sportation capacity for pipelinesfrom Statfjord to Kar-
stgis 8 billion Sm? per day. The pipeline has an outer
diameter of 30".
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e  separation and fractionating plant at Karste, plus stor-
age and loading facility.

e adry gas pipeline from Heimdal to the Draupner S
riser installation with alength of 155 kilometers and
an outer diameter of 36", adry gas pipeline from Kér-
stgto Draupner Swith alength of 228 kilometersand
anouter diameter of 28", and apipelinefrom Draupner
Sto the Ekofisk Bypass with alength of 188 kilome-
ters and an outer diameter of 36".

Statoil isthe operator for Statpipe, a880-kilometer pipe-
line network with two riser install ations and agas-processing
terminal on Kéarstg. The fields Statfjord, Gullfaks, Snorre,
Brage, Tordisand Veslefrikk aretied in to the Statpipe sys-
tem upstream of Karsta. Rich gas is transported through
Statpipe to Karstg, where wet gas is separated and
fractionated into products which then are transported with
ships. Dry gas is transported in a pipeline to the riser
installation Draupner S and then on to Emden viathe Eko-
fisk Bypass and Norpipe. Heimdal istied in to the Statpipe
pipelineviaapipelineto the Draupner Sriser installation.

Sleipner is connected to Statpipe via a branch pipeline
to Draupner.

Karstg

Delivery of dry gas from the gas-processing terminal in
Kérstg began in October 1985. The facilities receive rich
gasfrom the Statpipe system and condensate from Sleipner.
The Karsta facilities consist of two fractionating/distillat-
ion linesfor methane (dry gas), ethane, propane, butane and
naphtha and one fractionating line for stabilization of
condensate. The heavy hydrocarbons are removed fromthe
wet gas and sold as propane, butane, methyl propane and
naphtha. The condensate from Sleipner issplit into propane,
butane, methyl propane and condensate and shipped on to
the customers. Propane, butane, methyl propane, naphtha
and condensate are stored in separate tanks, prior to being
pumped viafiscal metering equipment to tankers.

Dry gasistransported in the Statpi pe pipeline from Kar-
stg to the riser installation Draupner S and then on to Em-
den in Germany. Europipe |l started transportation of dry
gas from Kérstg to Dornum in Germany in October 1999.

In October 2000, deliveries of rich gas started through
the Asgard Transport from inter aliathe Asgard field. Two
new fractionating/distillation linesare being built to process
thegas. New storagefor propaneisal so under construction.
The gas treatment facility has a capacity of 25 million Sm?
per day (about 8 billion Sm? per year) and the condensate
facility has a capacity of 3.6 million tonnes per year.

Frigg transport
Ownership structure
Total Norge AS

Norsk Hydro Produksjon AS

Den norske stats oljeselskap a.s
EIf Petroleum Norge AS

16.71000 %
32.87000 %
29.00000 %
21.42000 %

The Frigg Norwegian pipeline (FNA) isowned by the Nor-
wegian Frigg licensees. Total Norge ASistechnical opera-
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Resource management



Resource management

Offshore Norway 1999 e Norwegian Petroleum Directorate Annual Report

tor of the pipeline. FNA is 365 kilometerslong and has an
outer diameter of 32». The pipeline hasacapacity of about
10 billion Sm® per year.

Some British fieldsare connected to the FNA viaM CP-
01 (compressor station). While the installation was man-
ned, the volumes from the British fields were metered on
MCP-01. After demanning, the volumes from the British
fields are metered on theindividual installation.

Zeepipe
Owner ship structure

Norske Conoco A/S 1.40299 %
Total Norge AS 1.29851 %
Saga Petroleum ASA 3.00000 %
Esso Expl. and Prod. Norway A/S 6.00000 %
A/S Norske Shell 7.00000 %
Norsk Hydro Produksjon AS 8.00000 %

Den norske stats oljeselskap a.s 70.00000 %

(SDFI: 55.00000%)

Elf Petroleum Norge AS 3.29850 %

Zeepipe is a gas transportation system that is to transport
gasfrom Kollsnesin @ygarden to the Continent. Phase | of
the project comprises an 800-kilometer pipeline with an
outer diameter of 40" from Sleipner to Zeebrligge in
Belgium. In addition, an approximately 40-kilometer line
has been laid from Sleipner to the Draupner installation (16/
11 S). Phase I, including the Zeebriigge terminal, was
completed in 1993. The capacity without compression is
about 12.6 billion Sm?3 per year.

Phase Il comprises two pipelines from Kollsnes to
Sleipner R and the Draupner installation respectively. The
pipelineto Sleipner R, Phase I1-A, was put into operation
in 1996 and the pipeline to Draupner, Phase 11-B, was put
into operation in 1997.

Statoil isthe operator.

Europipe |
Owner ship structure

Norske Conoco A/S 1.40299 %
Total Norge AS 1.29851 %
Elf Petroleum Norge AS 3.29850 %
Saga Petroleum ASA 3.00000 %
Esso Expl. and Prod. Norway A/S 6.00000 %
Norsk Hydro Produksjon AS 8.00000 %

Den norske stats oljeselskap a.s 70.00000 %

(SDFI: 55.00000%)

A/S Norske Shell 7.00000 %

This pipeline goes from Draupner (16/11 E) to Emden in
Germany and isabout 620 kilometerslong and has an outer
diameter of 40". The capacity without compression is
approximately 13 billion Sm? gas per year. Gas deliveries
started as planned on 1 October 1995.

Statoil isthe operator.

Europipel|

A/S Norske Shell
Den norske stats oljeselskap a.s
(SDFI: 60.00000%)

1.18120 %
60.01000 %

Elf Petroleum Norge AS 0.00590 %
Esso Expl. and Prod. Norway A/S 7.67790 %
Mobil Development Norway AS 1.18120 %

Norsk Agip AS 2.36240 %
Norsk Hydro Produksjon AS 4.72490 %
Norske Conoco A/S 2.65770 %
Saga Petroleum ASA 10.63090 %
Total Norge AS 5.90610 %
Fortum Petroleum AS 3.66180 %

Europipe Il is a 653 kilometer pipeline with an outer dia-
meter of 42" for transportation of gas from Karst@ to Dor-
num. The pipeline has a capacity of 21.1 billion Sm® per
year and was put into operation on 1 October 1999. Statoil
isthe operator of Europipell.

Norpipe gas pipeline
Owner ship structure
Norpipe A/S 100%

The pipeline system for transportation of natural gas from
the Ekofisk Center to Emden in Germany isowned by Nor-
pipe A/S. Gas from the Ekofisk area, Valhall and Statpipe
isdelivered to Norpipe. Norpipe A/Sis a corporation that
is100%-owned by Norsea Gas A/S.

Phillips Petroleum Company Norway is the technical
operator of the pipeline, and isresponsiblefor the financial
and administrative functions.

A bypass line from Statpipe to Norpipe bypassing the
Ekofisk Center hasbeenlaidin connection with Ekofisk I1.
Inaddition, Valhall isconnected to Norpipe downstream of
the Ekofisk Center.

The gaspipelineis442 kilometerslong and hasan outer
diameter of 36". Thedesign capacity for thegas pipelineis
about 19 billion Sm? per year.

There are two compressor stations on the gas pipeline,
both on the German continental shelf. Norpipeisconnected
to Europipe so that gas from Norpipe can be delivered via
the Europipe system and vice versa.

Franpipe

Owner ship structure
Norske Conoco A/S 1.29450 %
A/S Norske Shell 1.29450 %
Norsk Agip AS 1.94170 %
Elf Petroleum Norge AS 2.13590 %
Total Norge AS 2.91260 %
Mobil Development Norway AS 3.88350 %
Esso Expl. and Prod. Norway A/S 3.88350 %
Saga Petroleum ASA 5.17800 %
Norsk Hydro Produksjon AS 6.47250 %

Den norske stats oljeselskap a.s 69.70880 %

(SDFI: 60.00000%)

Fortum Petroleum AS 1.29450 %

Franpipeisan 840-kilometer pipelinewith an outer diame-
ter of 42" between Draupner (16/11 E) and Dunkerque in
France. The pipeline has an initial capacity of 11.4 billion
Sm?® per year, which can be increased by changing the
operational pressure regime. Gas deliveries started in the
autumn of 1998. Franpipe was previously called NorFra.
The name change took place in the autumn of 1999.
Stetoil isthe operator.
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Norsea Gas
Ownership structure

Norsea Gas A/S 100%
Phillips Petroleum Norsk AS is operator on behalf of the
Phillips Group. The Norpipe system is connected to Euro-
pipe so that gasfrom Norpipe can be delivered viathe Euro-
pipe system and vice versa.

Oil transportation

Troll Oljergr (Troll il pipeline)
Owner ship structure

Total Norge AS 1.35343 %
Saga Petroleum ASA 2.04000 %
Norske Conoco A/S 1.66113 %
Norsk Hydro Produksjon AS 7.68800 %
Elf Petroleum Norge AS 2.35344 %

Den norske stats oljeselskap a.s 76.61600 %

(SDFI: 62.69600%)
A/S Norske Shell

8.28800 %
Troll Oljergr | and Troll Oljerar |1 transport oil from the
Hydro-operated Troll B and Troll C installationsto Mong-
stad. Statoil isthe operator of the pipeline systems.

Troll I isa 16" pipeline that was put into operation in
the summer of 1995. Trall 11 isa20" pipeline that was put
into operation in the autumn of 1999.

Oseberg Transport System (OTS)

Ownership structure
Mobil Development Norway AS 4.32720 %
Total Norge AS 2.88480 %
Saga Petroleum ASA 8.55276 %

Norsk Hydro Produksjon AS

Den norske stats oljeselskap a.s

(SDFI: 50.78379%)

Elf Petroleum Norge AS
A pipelinefor transportation of stabilized oil from Oseberg
to the Sture terminal was laid in the summer of 1987. The
pipeline has an outer diameter of 28" and has a design
capacity of approximately 95,000 Sm? per day. By adding
drag reducers, the capacity has been increased to about
117,000 Sme per day.

The plant, including theterminal at Sture, isowned and
operated by aseparatejoint venture, I/S Oseberg Transport
System. The participants in the company are the licensees
in the Oseberg field. Norsk Hydro is the operator of the
pipelineand theterminal. OT Swas put into operation when
production started from Oseberg. Ves efrikk, Brage, Fray
and Lille-Frigg have subsequently been connected to OTS.

13.68186 %
64.78379 %

5.76959 %

Frostpipe
Ownership structure

Total Norge AS

Norsk Hydro Produksjon AS
Den norske stats oljeselskap a.s
(SDFI: 30.00000 %)

Elf Petroleum Norge AS

14.25000 %
13.75000 %
50.00000 %

22.00000 %
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Frostpipe is an approximately 80-kilometer pipeline with
an outer diameter of 16" for transportation of stabilized oil
and condensate from Frigg and Oseberg. The transportat-
ion system has a capacity of about 16,000 Sm® per day.
Production start was in the spring of 1994. A further link
between Heimdal and the Fray area is currently being
evaluated.

Sleipner condensate pipeline
Ownership structure

Den norske stats oljeselskap a.s.
(SDFI 29,600000 %)

Elf Petroleum Norge AS

Esso Expl. and Prod. Norway A/S
Norsk Hydro Produksjon AS

49.600000 %

10.000000 %
30.400000 %
10.000000 %

The Sleipner condensate pipeline transports unstabilized
condensate (condensate and NGL) from Sleipner Jst,
Sleipner Vest, Loke and Gungne to Karstg. The pipelineis
about 250 kilometers|ong and has an outer diameter of 20".
The capacity is up to 29,000 Sm? unstabilized condensate
per day depending on the composition of the condensate.

Ula oil transportation
Ownership structure

Den norske stats oljeselskap a.s. 100 %

Ulatransport consists of the Ula pipeline and the Gyda pipe-
line. The pipelinestransport oil and NGL from Ulaand Gyda
to Ekofisk for further transportation viaNorpipe's oil pipe-
line to Teesside in the UK. The pipeline from Ulato Eko-
fisk is 70 kilometers long with a diameter of 20" and has
been in operation since 1986. The pipeline from Gyda to
the Ula pipeline is 25 kilometers long with a diameter of
20" and has been in operation since 1990.

Norpipe oil pipeline
Owner ship structure

Den norske stats oljeselskap a.s. 100 %

The pipeline system for transportation of oil from the Eko-
fisk Center to Teessidein England isowned by Norpipe Oil
A/S. Norpipereceivesoil fromthefieldsin the Ekofisk area
and the nearby Valhall, Hod, Ulaand Gydafields. Several
British fields al so use the transportation system.

Norpipe Oil A/Sisa corporation owned 50/50 by Sta-
toil and the Phillipsgroup. Phillips Petroleum Company Nor-
way isoperator of the pipeline.

The ownership structurefor thefacilities at the Teesside
terminal are split between Norpipe A/S and the Phillips
group, through the Norpipe Petroleum UK Ltd. and Norsea
Pipeline Ltd. companies. Phillips Petroleum Company UK
Ltd. isthe operator of thefacilities.
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Figure 1.11.1 Transportation systems for oil and gas from Norwegian fields
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1.11.2 PLANNED TRANSPORTATION SYSTEMS

Thefollowing section addresses transportation systemswith
submitted or approved plansfor installation and operation.

Gastransportation

Norne Gas Transport
Ownership structure

Den norske stats oljeselskap a.s
(SDFI: 55.00000%)

79.00000 %

Norsk Hydro Produksjon AS 8.10000 %
Norsk Agip AS 6.90000 %
Enterprise Oil Norwegian AS 6.00000 %

The Norne-Heidrun gas export system is a planned tran-
sportation system for rich gas. Thetransportation systemis
primarily constructed in order to trigger associated gasfrom
the il production on Norne and Heidrun respectively. Rich
gasissent from Norne-Heidrun gas export to processing in
Ké&rsta via Asgard Transport. The transportation system is
scheduled for installation during the summer of 2000 and
will beavailablefor transporting gas from 1 October 2000.
Thetechnical concept entailsapipeline systemwith an outer
diameter of 16" that starts at Norne, goesto Asgard Trans-
port, whereitistied in with abranch lineto adedicated T-
connection on Asgard Transport, and then on to Heidrun.

Heidrun Gas Transport
Ownership structure
Den norske stats oljeselskap a.s
(SDFI: 65.00000%)

Norske Conoco A/S
Fortum Petroleum AS

76.87500 %

18.12500 %
5.00000 %

Heidrun Transport isthe section of the Norne-Heidrun tran-
sportation system that goes from Heidrun to the T-
connection on Asgard Transport (see Norne Gas Transport).

Asgard Transport

Owner ship structure
Norsk Hydro Produksjon AS 2.60000 %
Mobil Development Norway AS 7.35000 %
Total Norge AS 7.65000 %
Norsk Agip AS 7.90000 %
Saga Petroleum ASA 9.00000 %

Den norske stats oljeselskap a.s 60.50000 %

(SDFI: 46.95000%)
Fortum Petroleum AS

5.00000 %
Asgard Transport isa 745-kilometer pipelinewith an outer
diameter of 42" for transportation of gas from Asgard and
other fields on Haltenbanken to Kérst@. The pipeline will
have acapacity of 19 billion Sm?® per year and the planisto
put the pipeline into operation on 1 October 2000.

Oseberg Gas Transport
Ownership structure
Den norske stats oljeselskap a.s
(SDFI: 50.78379%)

EIf Petroleum Norge AS
Mobil Development Norway AS

64.78379 %

5.76959 %
4.32720 %
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Norsk Hydro Produksjon AS
Saga Petroleum ASA
Total Norge AS

13.68186 %
8.55276 %
2.88480 %

Oseberg Gas Transport isa 108 kilometer pipeline with an
outer diameter of 36" for transportation of gas from Ose-
berg to Statpipe via Heimdal. The pipeline will have a
capacity of approximately 14.5 billion Sm? per year and the
planisto put the pipelineinto operation on 1 October 2000.
Norsk Hydro is the operator.

112 PROJECTS

1.12.1 COOPERATION PROJECTS

FORCE

FORCE (“Forum for Reservoir Characterization, Reservoir
Engineering and Exploration Technology Co-operation”)
is a cooperation forum on problems related to exploration
and improved oil recovery. FORCE started in 1995 and, in
1998, was continued until the end of 2001. In the autumn
of 1999, it was decided that the FIND Cooperation Forum
would be continued within FORCE. As of 1 January 2000,
the FORCE agreement was amended to include exploration.
The ongoing FIND projects will be continued under the
FORCE organization.

Dueto acquisitions and mergers, FORCE currently has
20 membersincluding the Norwegian Petroleum Directorate
and the Research Council of Norway. Pelican, whichwasa
FIND member, is now a new member of FORCE. All
members are represented on the board, where Statoil holds
the chairmanship. The secretariat is located in the Norwe-
gian Petroleum Directorate.

The main goal of FORCE isto contribute to increasing
oil recovery on the Norwegian continental shelf. The
potentia for improved oil recovery is large and, to some
extent, time-critical. FORCE is also a forum for
collaboration on issues rel ated to new technology associa
ted with the exploration phase that may be relevant for the
Norwegian shelf. FORCE provides the companies with a
forum inwhich to discussimportant issueswith each other,
with the authorities and with representatives from the
research and supplier industries. In their respective
organizations, the FORCE members have broad expertise
and experience that provide a unique opportunity for sol-
ving problems together or initiating cooperation projects
with external suppliers. The participantsin FORCE discuss
and initiate research, development and demonstration of
methods and tools that can contribute to future improved
oil recovery and new/improved exploration technology.
FORCE has established technical committeeswithin basin
and reservoir modeling, seismic methods, advanced wells
and recovery processes.

1999 has seen a sharp declinein project activity level,
but ahigh level of participation in seminars/workshops.

FORCE organized the following seminars/workshops
in 1999: «Downhol e/Subsea Processing», «\WAG Injection,
Field Experience», «Advanced Reservoir Monitoring»,
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«Ocean Bottom Seismic», «Faults, fractures and reservoir
flow» and «Rock Mechanics: Implications for Reservoir
Characterization and Hydrocarbon Production”. The
meetingsin FORCE have been of high professional quality,
and have contributed to improved understanding of
challenges within the various fields. All of the FORCE
events have been very well attended.

The following FIND projects have been continued or
completed in 1999:

The“Evaluation of Well Results’ project has consisted
of reporting prognosesfor drilling and resultsfrom drilling
all of the exploration wellsdrilled since 1990. The purpose
has been to analyze the difference between the prognoses
for the hydrocarbon volume prior to drilling and the result
after thedrilling.

The purpose of the «Supergrid Project» hasbeento make
seismic data more easily accessible for interpretation.
Fourteen companies and the Norwegian Petroleum
Directorate, which is also the project manager, participate
inthe project. It isexpected that the project will be completed
in the first quarter of 2000 with a complete integration of
newly developed software in PetroBank.

The project “Basin Analysis and Applied Thermo-
chronology on the Mid-Norwegian Shelf” (BAT) consists
of members from ten oil companies, the Norwegian Petro-
leum Directorate, the Geological Survey of Norway (NGU)
and the universities in Oslo and Bergen. The project will
implement isotope-based dating of faults, sediments and
rocks for analysis of origin, diagenesis and thrust history
for the Mid-Norwegian shelf.

The project “The Effects of Drilling Mud Components
onthe Quality of Geological Data” was completed in 1999.
Theresultswere presented to the participantsin aworkshop.
For more information, check the web site http://
www.force.org.

FUN
FUN (Forumfor Forecasting and Uncertainty Evaluation
Related to Petroleum Production) is a cooperation forum
relating to problemswithin the areas of preparing prognoses
and uncertainty evaluationsfor futureoil and gasproduction.
FUN was started in May 1997 and has 18 oil companies
and the Norwegian Petroleum Directorate asmembers. The
Ministry of Petroleum and Energy and OLF (Norwegian
Qil Industry Association) are observers in the forum. The
forum has a board with representatives from all of the
members. The Norwegian Petroleum Directorate now holds
the office of chairman, and the Norwegian Petroleum
Directorateis also responsible for the secretariat.
Themain objective of FUN isto devel op better practice
and methods with regard to estimating hydrocarbon
resources, forecasting future production with associated
emissions and discharges, uncertainty evaluations and
decision processes. Two working groups have been set up.
Working Group 1 isto focus on improved information and
reporting routines among the companies and between the
companies and the authorities. Working Group 1 shall also
be the forum for changes in connection with reporting for
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the national budget. Working Group 2 is responsible inter
alia for initiating and being a program committee for
workshops and seminars for managers and technical
personnel. Inaddition, projectswill beinitiated through this
working group.

In 1999, FUN hasbeen used actively in connection with
the national budget reporting in order to discuss reporting
changes. Theforum has al so been used for feedback to and
from the operators. In 1999, FUN also initiated a project
relating to best practice within the field of forecasting and
decision-making under uncertainty. The goal of the project
isthat the best practice document shall include a historical
overview of the current practice and recommend the best
practicefor:

° production forecasts and resource classification

° prognoses for costs including investment and opera-
ting costs

e forecasting energy balances and energy-related
emissions/discharges

e  aggregation of stochastic and deterministic prognoses
with uncertainty

e  decisions based on stochastic and deterministic
prognoses

Theinitial phase of the best practice project has consisted
of mapping current practice in the companies and the
authorities. The first phase will be completed in the first
quarter of 2000. Twelve oil companies, the Ministry of Pe-
troleum and Energy and the Norwegian Petroleum
Directorate participate in the project. FUN also initiated a
project relating to the procedure for calculating
environmental datafor therevised national budget inwhich
five oil companies participated.

For more information, check the web site http://
www.fun-ail.org.

SAMBA

In recent years, the Norwegian Petroleum Directorate has
accumulated expertise and experience with regard to the
use of databases and analysistools. Thishas provided great
advantages for the Norwegian Petroleum Directorate in
connection with production of reports and analysesand in
the delivery of final reports with ahigh level of quality to
customers. The SAMBA project has been established in
order for the Norwegian Petroleum Directorate to maintain
the advantage of having good, quality-controlled databases
based on modern I T technology in the future as well.

SAMBA entailsasystematization and integration of in-
formation that provides the Norwegian Petroleum
Directorate with a better overview of the activities on the
Norwegian shelf.

The project also emphasizes use of standards found in
the market. POSC'’s (Petrotechnical Open Software
Cooperation) Epicentre datamodel isused in the datamod-
ding.

The SAMBA project was started as a pilot project in
1996, and thefirst system modul eswere put into use by the
Norwegian Petroleum Directoratein 1997. Asof 1 January
2000, 95 per cent of the SAMBA project has been
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completed. The system consists of information on the
modules: companies, production licences, agreement-based
areas, fields, field sections, discoveries, deposits, resource
estimatesfor deposits, profile collections, transportation and
exploitation facilitiesaswell as parts of transportation and
exploitation facilities. The Prospectsand Resource Estimate
for Prospects modules will be completed in 2000.
SAMBA is an essential tool for the Norwegian Petro-
leum Directorate in connection with the national budget
reporting to the Ministry of Petroleum and Energy. The
entire resource accounting is now found in the database.
Provisions have been madewhich meanthat thedataiseasly
accessibleboth for the ordinary end user and for an advanced
user who wants to explore the database in more detail on
his/her own in order to assemble and analyze the data.

DISKOS

The DISKOS project started as a collaboration between
Saga Petroleum, Norsk Hydro, Statoil and the Norwegian
Petroleum Directorate in 1993 for development and
operation of a common database (the DISKOS database)
for technical petroleum data. The project now includes a
total of 15 oil companies as well as the Norwegian Petro-
leum Directorate that are linked together in a high-speed
electronic network. The DISKOS database includes most
of the processed 2D and 3D seismic from the Norwegian
shelf.

Access to the data is governed by the rules and
agreements for usage rights which the parties have entered
into or which are stipulated in the Petroleum Act. A
comprehensive access rights system in the DISK OS data-
base prevents unauthorized end usersfrom obtaining access
to confidential data.

The DISKOS database al so contains quality-controlled
data from exploration wells. The Norwegian Petroleum
Directorate delivers quality-controlled administrative data
to the database on a weekly basis. This data describes
production licences, blocks, fields, seismic navigation, well
locations, pipelines, etc. The DISKOS database now
contains more than 30 terabytes of data. After adeclinein
use of the database at the beginning of 1999, inter alia due
to reduced exploration activity in the companies, the data-
base has been used considerably at the end of 1999. The
transition to 2000 did not entail any problemsrelated to the
operation of the DISKOS database.

The PetroBank software used in the DISKOS database
has been upgraded in 1999 with new modulesfor production
data and filing data. In addition, the well data module has
been developed further with new functionality. These
improvements now make it possible to file all relevant
seismic data and well data readily accessible for the end
users. As of 2000, the Norwegian Petroleum Directorate’s
production reporting system will be included in the DIS-
KOS database. This will enable the companies to report
production datadirectly to the DISK OS database and share
reported data with the production partners using the data-
base. Other countries are very interested in the Norwegian
DISKOS concept and similar projects are now being
established in several |ocations around the world.
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The collaboration in the DISKOS group is headed by
the Norwegian Petroleum Directorate. The costs of
development and operation will be divided among the users
of the system. The operation of the databaseitself has been
outsourced to the company PetroData A/S.

1.12.2 PARTICIPATION IN RESEARCH AND
DEVELOPMENT PROGRAMS

In 1999, the Norwegian Petroleum Directorate has been

involved in severa public research programs and forums

for technol ogy development.

Offshore 2010

Offshore 2010 is a research program for user-controlled
research and devel opment in the petroleum sector. The pro-
gram is administered by the Industry and Energy Section
(IE) in the Research Council of Norway (NFR). The Nor-
wegian Petroleum Directorate isamember of the board of
Offshore 2010.

Petrofor sk

Petroforsk isaresearch program for fundamental petroleum
research. The programisorganized by the Science and Tech-
nology Section (NT) in the NFR. The Norwegian Petro-
leum Directorateisamember of the program board of Petro-
forsk.

Petropol

Petropol is a research program that addresses
internationalization and adjustment - new challengesfor the
Norwegian petroleum industry. The program isadministered
by the Cultural and Socia Section (KS) in the NFR. The
Norwegian Petroleum Directorate is a member of the pro-
gram board of Petropol.

CORD

CORD is aforum where the ail industry and the research
communities meet to discuss, define and initiate cost-
effective production development through cooperation in
R&D projects. The Research Council of Norway is
responsible for administrative coordination of the program
and SINTEF hasthe secretariat. The Norwegian Petroleum
Directorate is an observer on CORD’s board of directors.

Center for Operationsand Maintenance

The Center for Operations and Maintenance is a founda-
tion that addresses development of expertise and R&D
projects within operations and maintenance, both for the
petroleum industry and for other industries. Stavanger Col-
lege (HiS) isresponsible for the technical aspects and the
Norwegian Petroleum Directorate participates in the
foundation’stechnical council.

DEMO 2000

Project-focused technological development within the pe-
troleum sector wasinitiated by agrant from the Ministry of
Petroleum and Energy in 1999. The Norwegian Petroleum
Directorate is an observer on the DEMO 2000 board of
directors.
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2. Safety and working environment administration

21 INTRODUCTION

The Norwegian Petroleum Directorate’ s performance of its
administrative duties is based on a comprehensive
administration of safety, working environment, health and
the external environment. The Norwegian Petroleum
Directorate has a coordinating role in relation to other pu-
blic authorities that have independent supervisory
responsibility in this area. Furthermore, the Directorate
draws upon expert assistance from other departments in
areaswhere it has no expertise of its own.

Administration of safety and the working environment
is based on the principle of supervision of the industry’s
control over itsown activities. Thisassumesthat regulations
are designed and supervision isimplemented in away that
supportsthe participants' responsibility to carry out prudent
operationsin accordance with theformal framework for the
petroleum activities.

Therefore, supervision of regulatory compliance is
primarily aimed at management systems and decision
processesthat have significancefor safety and the working
environment. Through its supervision activities, the Nor-
wegian Petroleum Directorate seeks to stimulate
improvement processes in the companies, as well as to
evaluate the companies’ ability to managetheir own activi-
ties in accordance with the requirements of the authorities
and of the companies themselves.

The Norwegian Petroleum Directorate aims at provid-
ing continuity, systematism and along-term perspectivein
the supervision of safety and the working environment. In
order to achievethis, the Directorate seeksto form animage
of the development trendsin thisareaover time, bothinthe
industry as a whole and in the individual companies. In
areas where the development is not as expected, the Nor-
wegian Petroleum Directorate can then prioritize measures
vis-arvistheindustry asawhole, towardsthelicenseesina
production licence, towards an individual operating com-
pany, or towards other participants. The Directorate also
provides adviceto the supervising ministrieswith regard to
the overarching framework for the activities.

2.2 OVERALL EVALUATION OF
DEVELOPMENTSIN THE AREASOF
SAFETY AND WORKING
ENVIRONMENT

The past decade has been characterized by agrowing dem-

and for ever-greater cost reductionsin respect of investments

and in operations. Thedeclinein the price of oil at the end
of 1998 and the beginning of 1999 reinforced these
demands. The authorities have a so taken a positive view
of measures designed to increase competitiveness, and have
takeninitiativesvis-a-vistheindustry, for examplethrough
the so-called NORSOK processes. In this connection, the
authorities had a clear precondition to the effect that the
established levels of health, environment and safety would
not be reduced as a consequence of the efforts to reduce
costs.

Several independent observations and evaluations

indicatethat the overall risk level isstarting torise, and that
thisnegativetrend could characterize the next decade. This
development isasource of concern for the authorities, who
now facethe dilemmaof striking abalance between setting
ambitious goalsfor profitability and maintaining demands
for responsible operations as concern health, safety and the
environment.

Theindustry hasimplemented significant organi zational
change processes, which have proven to lead to unclear
responsibilitiesin certainimportant areas. At thesametime,
the average age of the offshore installations is increasing,
with the associated maintenance problems this entails. In
many cases, the demands on profitability in the devel opment
of marginal fields also lead to challenges with regard to
health, safety and environmental requirements.

Even though the price of oil in 1999 has been at a
considerably higher level thanin 1998, the companieshave
continued their strong commitment to cost reductions. The
companies evaluate cost levels in comparison with each
other, with the result that all of the companies attempt to
reduce coststo an average that is ever lower.

Thistrend isreflected inter diain:

- merging of companies

- outsourcing

- new organization forms

- reduction of operating costs, including staff reductions
- increased use of integrated IT management systems

All of these measures contain elementsthat could yield ne-
gative effects as regards safety and the working environ-
ment, either directly or indirectly, if the processes leading
up to thevarious decisions are not properly managed. Inits
supervision of some of the change processes, the Norwe-
gian Petroleum Directorate has observed that there often
seemsto beexcessivefocuson the actual goal of the process,
sothat the processitself does not receive sufficient attention.

At the sametime, the Norwegian Petroleum Directorate
has experienced through its supervision that most of the
companies have multiple change processes underway
simultaneousdly, or that the processesfollow one after another
at an increasing pace. Examples of such simultaneous
change processes may be modification of existing facilities
or introduction of new technology, organizational changes,
changes in management systems or operations and
maintenance strategy. In many cases, it appears that these
various change processes are not coordinated in relation to
each other, and often suffer from insufficient evaluations
of the overall consegquences on safety and the working en-
vironment.

1999 has also been marked by several mergers of
companies. Mergers bring changesin management systems,
organization and staffing, either as a consequence of the
establishment of a new organization out of the merger
companies, or that operator tasks are transferred from one
company to another. Thisresultsin substantial challenges,
as in every other change process. In addition, personnel
from different corporate cultures must learn how to function
together asanew unit.

Safety and working environment
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Reduction in operating costs

The companies’ endeavors to reduce operating costs can
create challengeswith regard to safety and theworking en-
vironment. Thisprimarily appliesto existing installations,
because these have been designed and built with a given
need for manning, maintenance, emergency preparedness,
etc. The efforts to minimize future operating costs may
also prove to be difficult with regard to new installations,
as assumptions and preconditions for operations with low
manning levelsmay proveto bedifficult to attainin practice.

The regulations do not stipulate specific requirements
as to how the activities shall be organized, nor do they
indicate specific manning levels. Therefore, reorganization
including staff reductions with a view towards optimizing
manning does not in itself constitute a breach of the
regulationsrelating to safety and the working environment,
insofar as such processes are carried out in accordance with
regulatory requirements. Such requirements include
employee participation and assessment of the consequences
on safety and the working environment. Otherwise, there
will only be aformal basis for intervention if the changes
result in activities that are not carried out in a prudent
manner.

Such effectsmay have arelatively long time perspective,
and may also takealong timeto rectify, if they areallowed
to occur. Therefore, it would be too defensive of the
Directorateto await anegative devel opment before planning
measuresthat can counteract such undesirable devel opment.
Asin 1998, the Norwegian Petroleum Directorate hasonce
again found thisto be areason for prioritizing supervision
of how the operating companies managed organi zational
changesin 1999. Careful monitoring of thisareawill also
be included when planning supervisory activitiesin 2000.

The companieslargely plan for manning levels both on
land and offshore that assume” normal” operations, in other
words, an operating situation where there are no technical
or organizational changes, major maintenance tasks, etc.
Experience, however, indicatesthat thisnormal staterarely
occursin practice.

The Directorate fears that organizational changes and
downsizing will lead to al oss of valuable competencewhich
may takealongtimetorebuild. If thecurrent activity level
is to be maintained in the years to come, there will be a
danger that ashortage of capacity and competencewill lead
to asignificant sethback in safety and working environment
developmentsin the petroleum activities on the Norwegian
shelf.

2.3 SUPERVISION ACTIVITIES

Scope of the supervision

The Norwegian Petroleum Directorate expends a conside-
rable amount of its personnel resources on supervision of
how the responsible companies|ook after their duties reg-
arding regulatory requirements. This use of resources is
subject to reimbursement from the companies that are the
objects of such supervision according to the Regulations

relating to refunding of expenses in connection with

regulatory supervision of safety, working environment and

resource management in the petroleumactivities. Thereim-

bursable supervision includes the Directorate’s activities

relating to:

- planning of the supervision

- processing applicationsfor production licenses

- processing plans for development and operation
(PDO) and plansfor installation and operation (PIO)

- processing applicationsfor consent

- system audits and verifications, incl. preparation and
completionwork, travel time, etc.

- participation in status meetings with the projects

- participation in committee meetingswith the licensees

- follow-up of hazardous and accident situations

- emergency preparedness exercises

- processing reportsrelating to incidents, etc.

- processing applications for exemptions from the
regulations

- individual decisions and other use of measures

- meetingswith relevant governmental departments

- management and administration

In 1999, the reimbursable part of the Directorate’s super-
visionwork amounted to 51,202 man-hours, compared with
57,793 hoursin 1998. The declineis due to increased use
of resourcesin thework to revise theregulationsfor safety
and working environment, which is now initsfinal phase.
However, the supervision has largely been performed in
accordance with the work plan for 1999. This plan was
prepared with strict prioritization of the most essential super-
visionin order to enable completion of the regulatory work
whilestill carrying out an appropriate level of supervision.

Experience and obser vationsfrom supervision of fields

in operation

Experiences from the Norwegian Petroleum Directorate's

supervision of the operators’ management of organizational

changes related to fields in the operations phase can be
summarized in thefollowing main points:

- The companies continue to underestimate the
complexity of the change processes. Thefocusison
the goal, and only to a limited extent on the change
processes themsel ves and the safety and working en-
vironment challengesthey represent.

- Evaluation of the consequences of the change plans
isoften inadequate. Thereis particularly alack of a
comprehensive summary of the overall consequences
when there are multiple change processes running at
the sametime.

- In connection with the introduction of integrated IT
management systems, the need for training and the
work associated with necessary adaptations between
the organization and the system, and between the
various systems, is often underestimated.

- Thereislittlefollow-up of suppositions and assump-
tions after the changes are implemented.

- Changesthat have beenimplemented in the operations
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and support organizationson land have provento have
greater than expected consequences in relation to
operations and maintenance on theinstallations.

- Tight manning levelsmean that employeeshaveahard
time keeping up with their work load. This, together
with poor communication and preconditions that are
not fulfilled, easily leads to afrustrated and dejected
atmosphere among the empl oyees.

- The Directorate has noted cases of deficient
participation by theemployees' representativesinthe
early stage of decision processes, and alack of clarity
regarding which issues are to be considered in
accordance with the provisions of the Working Envi-
ronment Act, and which issues are to be considered
in accordance with the main agreement.

In spite of these observations, the Norwegian Petroleum
Directorate would point out that the changes also provide
openingsfor interesting new organization forms, aswell as
opportunities for developing the individual employee’s
competence and influencein his’her own working situation.
Over the long term, this can provide both the companies
and theindividual employeewith greater flexibility and the
ability to adapt to changed framework conditions. Changes
in organization formsin the petroleum activities also entail
new conditions and challenges for the organization of the
safety delegate service. Thiswill require areview of the
regulations in order to ensure that the safety delegate
organization can meet the new situation and continue to
contribute to maintai ning aprudent safety level and working
environment.

Experience and observations from supervision of new
development projects
New devel opment solutions with operations based on low
levels of manning, new organization forms and changesin
the division of tasks between the installation and the
organization on land place greater demands on systematic
analysis of the work tasks in order to determine the need
for competence and manning, and as a basis for recruiting
and training plans.

In 1999, the Norwegian Petroleum Directorate has
continued to aim supervision activities at new operations
organizations in order to gain experience with these new
forms. There has been a positive trend in the use and
understanding of analyses, but there is still a need for
improved clarification of assumptions and conditions that
areused asabasis. Thepurposeof thisisto facilitatefollow-
up of whether such assumptions and conditions have been
safeguarded when it comes to the operations phase.

Experiences from the Norwegian Petroleum
Directorate’s supervision of the operators' management of
organizational changesrelated to new devel opment projects
can be summarized in the following main points:

- On the whole, the companies plan for tight manning
levels using matrix organization, multi-disciplinary
organization, “trouble-shooting teams’, and systems
whereby more functions are handled by the organi-
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zation on land.

- The manning plan is fixed at an early stage, often
beforeredlistic activity analyses have been performed.

- Manning studies in the project phase are of varying
quality, but thereisapositive trend towardsincreased
use of a systematic approach.

- Assumptions and conditions that are used abasis are
not prepared with a view towards follow-up in the
operations phase.

- Ambitious new maintenance strategies have proven
to bedifficult to live up to.

- IT provides new opportunities for efficient organi-
zation, but there has been little illumination of the
consequences on safety and theworking environment.
Theanticipated efficiency gainsmay be exaggerated.

- It has proven difficult for some employeesto become
comfortable with having responsibility for planning
and control of their ownwork, without the possibility
of obtaining professional support fromtheirimmediate
supervisor.

A common feature of the development outlined for both
the development and operations phases has been that they
arelargely based on expectations, rather than on experience.
Untried organization forms, new cooperation forms between
operating companies and between operators and contrac-
tors, while simultaneously testing new technol ogy, demands
a determined effort in the authorities' overall supervision
of safety and the working environment in the activities.

Supervision of mobiledrilling installations

The main conclusions from supervision of mobile drilling
installations is that there is still some weaknessin the ma-
nagement of maintenance activities, particularly asregards
installations that are approaching their design lifetime.
Experience from the supervision indicates that there is not
much prioritization of the maintenance tasks on the part of
the companies. The Norwegian Petroleum Directorate
believesthat improved prioritization of thework taskswould
make it possible to maintain equipment that is critical to
safety in accordance with the preconditions.

In recent years, the Norwegian Petroleum Directorate
hasincreased the scope of the supervision activities aimed
directly at ownersof mobileinstallations, primarily drilling
rigs. Inseveral cases, the supervision has also uncovered
substantial shortcomings in the ship owner’ regulatory
competence. Thevisibleeffect of thisisthat an alarmingly
high level of deviationswith direct impact on health, envi-
ronment and saf ety has been discovered on several drilling
rigs.

These deviations have, in previous years, largely been
discovered through the Norwegian Petroleum Directorate’'s
supervision activities, or by the operator that hasacontract
with the ship owner. Only to a lesser extent have these
deviations been discovered by the ship owner’'s own
organization.

The supervision in 1999, however, has yielded
indications that this condition may, to some extent, be
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ascribed to “cultural” conditions in the form of alack of
tradition of openness regarding deviations, and thus the
understanding of how a good mapping of deviations
contributes to improvements. There are now signs that
indicate that thisis starting to improve.

In one case, the Norwegian Petroleum Directorateissued
an order after supervision of a mobile drilling rig that
subsequently | ed to the operating company temporarily sus-
pending drilling activities with this installation. The
circumstances that formed the basis for the Directorate’s
notification of order were related to parts of both the
operator’s and the ship owner’s management systems, but
also technical conditions on theinstallation. Among other
things, this was related to systems for detecting and fight-
ing fires, lifting devices/equipment and drilling equipment.

Supervision of how the industry handled IT problems
associated with Year 2000

The Norwegian Petroleum Directorate hasworked on Year
2000 problems since the end of 1997. The Directorate has
followed up the operators’ work through letters, surveys,
meetings and audits, and has particularly been concerned
with the potential effects of problems associated with the
transition to Year 2000 as regards

- the safety of people and the environment,

- delivery security for gasto recipientson the Continent,
- regularity of oil production.

The operators set up acooperation forum, Y 2k Oil and Gas
Forum, to exchange information and experience, and to
create understanding for the importance of prioritizing this
unique problem. The Norwegian Petroleum Directorate
participated as an observer in the monthly meetings of this
forum.

In 1998 the Norwegian Petroleum Directorate took the
initiative for the performance of an overall risk and
vulnerability analysis for gas deliveries from the Norwe-
gian shelf in accordance with the government’s follow-up
plan for the Year 2000 problem. The analysis was perfor-
med by key gas supplierson the Norwegian shelf. 1n 1999,
the same companies were asked to develop coordinated
preparednessto safeguard deliveriesin connection with the
millenium.

Meetingswere held with relevant bodiesamong the Ger-
man, French, Belgian and British authorities. Inaccordance
with the agreements entered into by and among the countries,
the Norwegian Petroleum Directorate has provided infor-
mation regarding the work on the Norwegian side in
connection with the transition to the Year 2000, with chief
emphasis on delivery security for gas to the recipient
countries.

The responsible ministries have been informed about
the Directorate’'s work on the Year 2000 problem through
quarterly reports and meetings.

In spite of the tremendous efforts to correct errors, the
majority of the companies experienced various unforeseen
events. None of thesewere critical in safety terms, and the
preparedness functioned well. This meant that production

on al installations on the Norwegian shelf continued as
normal.

A lot of equipment was replaced during the preparations
for the new millennium. There was also a substantial
refurbishing of software and fortifying of telecommuni-
cations systems. All together, these measures have contri-
buted to a modernization that will have apositive effect on
both safety and efficiency in the operations.

Even though the operators worked very hard to correct
Year 2000 errors, there was no way to be certain that all
errors had been discovered prior to the turn of the
millennium. Therefore, establishing preparedness for
potential courses of eventsresulting from such errorswasa
key issuein 1999. Thespecial preparednessthat the opera-
ting companies were asked to implement included
preparedness measures relating to safety, the environment
and material assets, including delivery security at the turn
of themillennium.

These preparations also included mapping which sys-
tems and other participants the individual companies are
dependent on, aswell asthe consequencesthat varioustypes
of problems could entail. Thiswork has provided insight
into how robust the systems arein relation to varioustypes
of errors that could arise. This knowledge is clearly also
valuable after the turn of the millennium.

24 REGULATORY DEVELOPMENT

Development of new regulatory structure

In 1999, the Norwegian Petroleum Directorate, together
with the Norwegian Pollution Control Authority and the
Norwegian Board of Health, cooperated with the industry
to continue the comprehensive work associated with rev-
ising the regulations in the areas of safety, working envi-
ronment, health and the externa environment. The work
was started in 1997 with apoint of departure that included
anew Petroleum Act with associated regul ations stipul ated
by Royal Decree which entered into force on 1 July 1997,
aswell asunderlying regulations.

A decision has been made to the effect that the future
underlying shelf regulations shall consist of four regulations
for thefollowing areas:

- management

- operations

- technology

- duty of information

The four new regulations will be established and enforced
by the three authorities jointly, and in accordance with the
principles laid down in the system for coordinated super-
vision on the shelf.

The three-part regulatory forum “External Reference
Group for Regulatory Development” (ERR) gaveits gene-
ral endorsement of the structure of the new regulationsin
1998. Through ERR, the concerned partiesareinvolvedin
the work of developing the contents of the four new
regulations. The Norwegian Petroleum Directorate hashad
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good experience with this from previous regulatory
development efforts.

The goal of the revision work is not to tighten the
requirements for the activities, but to continue the current
regulation within the framework of a new regulatory
structure. In the opinion of the Directorate, such achange
will make the regul ations more accessible, and will provide
the supervisory authorities with more comprehensive and
efficient control instruments. The purposeisalsotofacilitate
agreater degree of utilization of recognized industry stan-
dards, increase predictability when applying the regul ations
to mobile installations, to provide a more comprehensive
and multidisciplinary approach to various fields of
responsibility, and to better adapt the regulations to the
structure of the EEA regulations.

At the same time, work has continued on the draft for a
new Royal Decree, or the so-called main regulations, that
areto apply tothisarea. Theworking draftswere subjected
to internal consultation in the autumn of 1999. Simul-
taneoudly, the industry was also asked to comment on the
drafts. The comments proved to be extensive and, in con-
sultation with the Ministry of Local Government and Re-
gional Development, it was decided that the deadline for
submitting the documentsto the Ministry with arequest for
approval to send the documents out for external consultat-
ion should be postponed until the end of January 2000.

As apart of thiswork, there has also been continuous
follow-up of relevant standardization work, in part through
direct participation in the standardization work, and in part
through formal consultation rounds.

The timeframe for the work indicates that the new
regulations should enter into force at the turn of the year
2000/2001.

Annual updates of theregulations

Annual updating of the regulations has also taken placein
1999. Thechanges, all of which were minor, took effect as
from 1 June 1999.

Regulationsrelating to pressure equipment

On 9 June 1999, the Norwegian Petroleum Directorate
established new regul ationsrel ating to pressure equi pment
in the petroleum activities. These regulations incorporate
the EU Directiverelating to pressure equipment in the shelf
regulations. Thisdirective containsatransitional arrange-
ment until 29 May 2002, which means that the current
regulationsin thisarea can be used in the petroleum activi-
ties on the Norwegian shelf up to this date.

Referencesto national and international industry stan-
dardsin the shelf regulations

Theaim of the Norwegian Petroleum Directorateisthat the
overall regulationsfor safety and the working environment
in the petroleum activities shall be formulated in the most
rational way possible, including references to recognized
national and international industry standards in the
regulations to the greatest extent possible. In connection
withtheannual revisions, the Directorate hashad adialogue
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with the Norwegian Technology Standards Institution/
NORSOK with aview towardsincorporating referencesto
NORSOK standardsin the regulations.

In 1999, there has al so been a continuous follow-up of
international standardization work under the direction of
ISO/IEC and CEN/CENELEC for those areas that border
on theregulations.

25 GUIDANCE AND INFORMATION

The Norwegian Petroleum Directorate aimsat ensuring that
all parties affected by the exercise of administration shall
be able to obtain the best possible guidance with regard to
interpretation and understanding of regulations and the
supervision system. The Directorate views this part of the
activities as a significant contribution to the endeavors to
attain the best possible compliance with the intentions and
requirements of the regulations. As for the industry, the
guidance activities can contribute to avoiding unnecessary
costs as a consequence of misunderstandings and “over-
interpretation” of the regulations' requirements for safety
and working environment.

In 1999, asignificant part of the guidance activitieswere
once again oriented towards design and construction of
mobile installations “on speculation”; in other words,
installationswhere thereisno application for consent from
an operating company regarding a specific application on
the Norwegian shelf.

Mobile installations are normally built at construction
yards that have most of their experience and knowledge
from shipbuilding, and are therefore familiar with maritime
regulations. The petroleum regulations have a different
manner of approach to safety and working environment
issues, which particularly foreign shipyards have difficulty
relating to. Therefore, thereisagreat need for both agene-
ral dissemination of knowledge regarding the principlesin
the regulations and the supervision, and for clarifications
of amore specific nature. Thisneed appearsto bepervasive
for all of the participantsin thisindustry.

Acknowledgement of compliance (AoC) for mobileunits
In 1998, the Ministry of Local Government and Regional
Development asked the Norwegian Petroleum Directorate
to commence work on developing a system for a form of
«advance statement», later called «acknowledgement of
compliance» for mobile units. The background for this
initiative wasinter aliaalongstanding desire on the part of
the shipping industry that such a system should be
developed.

Theintention of the systemisthat it shall contribute to
providing the owners of mobile installations that have not
entered into contracts for use on the Norwegian shelf with
improved predictability concerning the installation’s
suitability in relation to the requirements of the petroleum
regulations. Another goal is to streamline the work
processes related to verifications and consideration of
applications both in the industry and on the part of the
authorities. The Norwegian Petroleum Directorate also
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expects a positive impact on the health, environment and
safety management of mobile drilling rigs in that the sys-
tem will contribute to placing the responsibility for such
management more on the rig owner, whereit belongs.

In order to develop such asystem, aworking group led
by the Norwegian Petroleum Directorate was set up in the
autumn of 1998. Other participants in the group are the
Norwegian Shipowners Association, the Norwegian Oil
Industry Association, the Norwegian Federation of Trade
Unions, the Federation of Oil Workers' Trade Union, the
Norwegian Maritime Directorate, Det norske Veritas, the
Federation of Norwegian Engineering Industries and the
Norwegian Licensees’ Association.

The working group decided in 1999 that the system
would be restricted to apply to mobile drilling rigs.
However, the system will be subject to an evaluation after
about two years. Inthisconnection, it may aso berelevant
to consider apossible expansion of the system to also apply
to other types of mobileinstallations.

The main emphasis of the work in 1999 has been on
preparation of thetechnical basisfor evaluation. Thiswork
has been performed by Det norske Veritas. At the same
time, the Norwegian Petroleum Directorate has cooperated
with the Norwegian Maritime Directorate to develop guide-
linesfor applicationsfor AoCs under this scheme.

The plan is for the system to become effective in the
last half of 2000.

2.6 ACCIDENTSINVOLVING PERSONAL
INJURIES

The Norwegian Petroleum Directorate receives continuous
reportsregarding personal injuriesthat occur oninstallations
involved in petroleum activities on the Norwegian shelf.
Fatalities, serious personal injuries and other serious
incidents must be reported to the Directorate immediately.
In addition to this immediate notification, all personal
injuries that require medical treatment or which lead to
absence during thefollowing 12-hour shift, shall bereported
to the Norwegian Petroleum Directorate using a special
form. Theform is also used to report industrial accidents
tothe National Insurance Administration. Theinformation
from these forms is recorded in the Directorate’s register
for personal injuries in the petroleum activities, and inter
aliaprovidesabasisfor the statistics provided in thisannual
report. The main features are cited in the annual report
while more detailed tables and figures are published on the
Norwegian Petroleum Directorate’s web pages.

In 1999, the Norwegian Petroleum Directorate received
reports of 884 personal injuries related to the petroleum
activities on the Norwegian shelf. Of these, 43 were
classified as off-duty injuries and 40 as first aid injuries.
These injuries are not included in the statistical
presentations.

Therewasonefatality ontheshelf in 1999. A roughneck
that was hoisted up inamanrider to free adrill pipedied of
injuries he received after being crushed between the upper
pipe handling arm and a drill pipe. The circumstances are
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described in more detail in a safety notice sent out by the
Norwegian Petroleum Directorate after thisaccident. This
was the first fatality within the Norwegian Petroleum
Directorate’'ssphere of responsibility onthe shelf since 1995.
During the past ten years, atotal of nine people have died
inindustrial accidentsin the offshore petroleum activities.
It is an absolute goal, both for the authorities and for the
companiesthat fatal accidents should not occur.

Figure 2.6.1 showsthe frequency of injuries within the
main activities on permanent installations on the Norwe-
gian shelf for aperiod of ten yearsup to 1999. The overall
injury frequency exhibits minor changes during the period,
while the variations are somewhat greater for the various
main activities. Drilling and well operations are the only
activitiesthat exhibit aclear declining trend ininjury frequ-

Figure 2.6.2

Distribution of injuries on permanently located installations
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ency during theten-year period. Thispersonnel group also
had the greatest reduction ininjury frequency over the past
year. Thusin 1999, construction and maintenance activi-
ties constitute the personnel group that is most vulnerable
toinjuries. Thisisthe sametrend aslast year. Thisgroup
also accounts for the highest number of personnel on per-
manent installations or approximately 44 per cent of the
man-hoursin 1999.

Figure 2.6.2 compares the relative distribution of the
most common types of injuriesassociated with drilling and
well operations with comparable figures for construction
and maintenance. Soft tissue injuries were most common
indrilling and well operations, often caused whentheinjured
personwasstruck or crushed by heavy or moving equipment.
Cuts and scrapes are the most common types of injuriesin
construction and maintenance. Most of these injuries are
caused by contact with sharp components or structural
elements. Proportionately speaking, there were more
fractureinjuriesassociated with drilling and well operations
than for construction and maintenance activities. Thiscould
be an indication that drilling and well personnel are more
vulnerableto seriousinjuries.

Figure 2.6.3 shows that contractor employees on per-

Figure 2.6.3
Personal injury rate by operators and contractors on
permanently located installations - 1999
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manent installations are more vulnerable to injuries than
operating company personnel. For 1999, this difference
appliesto all of themain groups of personnel. In particular,
the injury frequency for catering personnel employed by
contractors has increased by 8.5 injuries per million man-
hoursfrom 1998 to 1999. There has also been arelatively
large increase in the injury frequency of 4.2 injuries per
million man-hours for operating company personnel in the
field of construction and maintenance. Nevertheless, the
injury frequency here is far lower than for comparable
personnel employed by contractors. Onmobileinstallations
therewill normally bejust oneor afew representativesfrom
the operating companies. Only one person employed by an
operating company was reported injured on mobile
installationsin 1999.

Figure 2.6.4 shows the injury frequency for the main
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Figure 2.6.4
Personal injury frequency on mobile installations
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activities on mobile installations on the Norwegian shelf
for the ten-year period up to 1999. In the same manner as
for permanent installations, the overal injury frequency
exhibits only minor changes during the period. On mobile
installations, all personnel groups with the exception of
administration have shown anincreasein injury frequency
from 1998 to 1999. Even though the operations/main-
tenance group has exhibited amarked increaseininjury fre-
guency in the past three years, drilling and well operations
are still the most vulnerable group on mobile installations.
In 1999, drilling and well operations accounted for
approximately 48 per cent of the man-hours on mobile
installations, as compared with 57 per cent in 1998.
Figure2.6.5illustratesarough distribution of the manner
inwhich drilling and well operations personnel on mobile
installationswereinjuredin 1999. The most common type
of injury is various forms of crushing injuries. These
incidents are most often triggered by unintentional start-up
or movement of heavy equipment or material on the drill
floor, either caused by the injured person himself or by

Figure 2.6.5

Cause of injury for drilling and well operations on mobile
installations - 1999

Squeezed by or under object or machinery

Muscular strain

Blows or fall against object, machinery or structure

Hit by falling or flying objects

Contact with objects in motion

Contact with sharp edges

Strain caused by misstep

7

Contact with extreme temperature or harmful substances

0 5 10 15 20 25 30 35 40
Number of injuries

89

Safety and working environment



Safety and working environment

90

Offshore Norway 1999

others. Overstraining occurs most oftenin connection with
lifting heavy equipment. Of theinjurieswithindrilling and
well operations, 83 per cent occurred in the drilling area
and 42 per cent on the drill floor. Morethan 53 per cent of
accidents resulting in injuries entailing absence or more
serious consequences occur on the drill floor.

Detailed tables and information regarding personal
injuries may be found on the Norwegian Petroleum
Directorate’ sweb pages.

2.7 WORK-RELATED DISEASES
Theincidence of work-related diseases can be an indicator
of the quality of the working environment. During recent
years, the Norwegian Petroleum Directorate has worked
towardsthe goal of having the companiesestablishthisasa
working environment indicator and make activeuseof itin
their preventive safety and environmental work. Theref-
ore, itisapositivetrend that more companiesare beginning
to compare the frequency of work-related diseases with
personal injury frequency.

691 notifications of work-related disease were received
by the Directoratein 1999, divided between 235 for opera-
tor employees and 471 for contractor employees. This
represents a 17 per cent decrease in the number of
notifications as compared with 1998, giving a notification
frequency of 23.5 incidents per million man-hours. The
decrease may be due to the effects of preventive work,
although some of the decline is probably the result of the
fact that there were fewer man-years worked on the shelf

Figure 2.7.1
Distribution of work-related diseases on
diagnosis groups 1997-99
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last year. Inorder to contribute to the companies continuing
to focus on work-related diseases, the Norwegian Petro-
leum Directoratewill carry out supervision aimed at report-
ing and further follow-up of new cases, both for operating
companies and contractors.

If we disregard hearing injuries due to noise (198
incidents), thefrequency of other diseasesis 23.8 cases per
million man-hours. Thisis considerably higher than what
has been reported for land-based industry. There may never-
thelessstill be acertain amount of under-reporting, asthere
arestill few reportsreceived from some companiesthat have
many employees on the shelf. Therefore, the Norwegian
Petroleum Directorate will continueits effortsto achieve a
more uniform reporting practice through contact with the
companies.

The form for reporting work-related diseases has been
changed in order to have a clearer picture of the main
features of the material, and to achieve a clearer corre-
spondence between injuriesand work activity. Figure2.7.1
showsthe distribution of some of the main groups of work-
related diseases registered in the period 1997-1999. As
previously, noise-induced hearing loss has been included
and split out asaseparate group. Thisisbecausethereport-
ing requirement for thistype of diseasewas changedin 1997,
in accordance with the regulations of the Directorate of
Labour Inspection. While these incidents were previously
to be reported in summary, they must now be reported
individually. Thiswill provideabetter opportunity tofollow
up individual incidents. Even though thereisasignificant
increasein reported incidents of noise-induced hearing loss,
from 100 in 1998 to 198 last year, there is still some
uncertainty asto whether all new cases have been reported.

Asprevioudly, the pictureisdominated by muscular and
skeletal disorders (including disorders of the connective
tissues). Thesetypes of disorders are normally referred to
asrepetitive strain injuries. They include back disorders,
tendinitis and various forms of muscular pain. There has
been asignificant decreasein the number of such incidents
compared with the previousyear, and the proportion of such
incidents has decreased from 54 per cent of the reported
incidents in 1998 to 47 per cent in 1999. In spite of this
decrease, thefiguresremain high, and show that it isimpor-
tant to direct effortstowards preventivework in relation to
thesetypes of ailments. Not surprisingly, the stated causes
of the cases in this group are largely manual labor within
the areas of drilling, maintenance and catering.

The exposures, which are listed as the causes of these
repetitive strain injuries, are summarized in Figure 2.7.2.
Thisfigureincludes datafor the last three years.

Thefigure showsthat handling of heavy loadsand heavy
liftswerelisted asthe most important causes of diseasesin
themuscular and skeletal systemsin 1999. Thisproportion
was 7 per cent lower compared with the previous year.
Another important cause of thistypeof injury wasrepetitive,
monotonous work, although the percentage of this type of
work listed as a causal factor was reduced compared with
1998. Both heavy work and repetitive monotonous work
arelisted as causes of inter aliatendinitis and muscle pain.
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Figure 2.7.2
Exposure factors - musculoskeletal conditions
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The proportion of cases of degenerative changes in knees
and hips attributed to extensive walking on hard surfacesis
relatively high, but unchanged compared with the previous
year. Heavy lifts, sudden movementsand inactive/ stationary
work have often resulted in back problems (lumbago/
sciatica). Difficult access, which meansthat work must be
performed in a crawling position or while kneeling, is
another frequent cause of various knee ailments. This
category isincluded in the group “ Other” and, among other
things, constitutes an important reason for the increase
observed in 1999.

Another large diagnosis group is skin conditions, but
the number and the proportion of incidents in this group
declined in relation to 1998. Just under half of the cases
relate to eczema on the hands after contact with oil-based
drilling mud. Some cases can also be attributed to other
organic compounds, while epoxy is listed as the cause of
four cases of contact eczema (down from six casesthe year
before) and one case of general alergic reaction. 1n 1999,
therewere no reports of isocyanates asthe cause of eczema,
while four such cases were reported in 1998. Other cases
inthisgroup are presumably caused by inorganic compounds
such asvarious metalsand well chemicals.

Noise-induced hearing loss has been discussed above.
In addition, 13 casesof noise-induced tinnituswere reported
(these have been included in the group “ Other” diseases).
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Undiagnosed conditionsinclude various symptomsthat
are due to exposure to undesirable working environment
factors, but which are difficult to classify asdisease. These
alsoinclude sleep disturbances. 1t seemsobviousthat many
people experience sleep disturbances after having worked
aso-called swing shift. Thisshift system was listed asthe
cause of 25 casesin this group, as compared with 71 cases
in 1998.

The group “Other” includes diseases that do not fall
under the categories mentioned above. Thisgroupincludes
inter alia diseases of the respiratory organs such as asthma
and bronchitis, and cases of respiratory irritation caused by
airborneirritants such asoil vapor and smoke from welding.
Three cases of ashestos-related lung disease have also been
reported. This relates to workers who have been exposed
during previous employment, and who have now devel oped
ashestos-specific changesinthepleura. 1socyanate exposure
islisted asthe cause of two cases of bronchial asthma, and
one case of respiratory symptoms. The fact that atotal of
three cases of disease have been reported after exposureto
isocyanates showsthat continued preventive effortsare also
requiredinthisarea. Thefact that arelatively largeincidence
of disease attributed to isocyanate exposure was reported
in both 1999 and 1998 (atotal of nine cases), may bedueto
the attention these types of substances have received in
recent years.

The various position categories that were exposed to
work-related diseases are shown in Figure 2.7.3. Workers
within the drilling sector have normally been perceived as
being particularly vulnerable. However, taking into account
that thisfunction performed 27.2 per cent of the total man-
hours, the per centage of casesis considerably lower than
would be expected, even though the percentage has
increased to more than 15 per cent in 1999 as compared
with under ten per cent in 1998. The proportion of reports
for the catering staff group declined somewhat compared
with the previous year. The percentage in 1999 was 14.8,
which is considerably higher than the comparable number

Figure 2.7.3
Distribution of work related diseases on work categories
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of man-hours for this group (10.2 per cent). In 1999, the
number of reported incidents in the construction and
maintenance group was somewhat lower than the previous
year. This group was responsible for 38.9 per cent of the
total man-hours, but accounted for 29.9 per cent of the
reported incidents of disease. The percentage of casesin
administration and production rose, but this can be attributed
to an increased volume of work in this group.

28  OIL AND GASLEAKS, FIRESAND
NEAR-FIRES

Oil and gasleaks

In this context, oil and gas |eaks mean unintentional leaks
that have the potential of being ignited. Other leaks and
unintentional emissions/dischargesof oilsor chemicalsthat
may be hazardous to the environment are discussed in
Chapter 3, which dealswith environmental measuresinthe
petroleum activities.

Table2.8.1 providesan overview of thereported oil and
gas leaks over the past five years. Two of the leaks that
occurred in 1999 are characterized as major, based on an
overall assessment of the events. Thisassessment includes
the amount of the emission/discharge, potential danger and
causal relations. The two leaks that are characterized as
major were both caused by inadquate planning. One of the
two incidents reveal ed serious defects in the work permit
system.

In addition to the 165 leaks registered in the table, in
1999 the Norwegian Petroleum Directorate also received
reports of anumber of oil and gas |eaks that were conside-
red to beinsignificant. Thetotal number of leaks reported
in recent years has been stable, with afalling trend for me-
dium/major leaks. When compared with the production
volume on the Norwegian shelf, the number and seriousness
of the gas leaks is relatively stable. Compared with the

Table 2.8.1
Hydrocarbon leaks during the period 1995-99 distributed
according to severity

Year Minor Medium Major Totalt
95 98 33 131
96 120 32 4 156
97 156 27 3 186
98 128 26 3 157
99 142 21 2 165
Table 2.8.2

Distribution of hydrocarbon leaks according to severity and
method of detection

S Nulmber of Automf’itic Manu_el
eaks detection detection
Major 2 2 0
Medium 21 12 9
Minor 142 33) 109
Total 165 a7 118

Figure 2.8.1
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Figure 2.8.2
Main group of faults resulting in gas leaks
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number of installations, the number of leaks per unit has
fallen somewhat.

Table 2.8.2 showsthat minor leaks, such asfromvalves
and couplings, are not usually detected automatically.
However, the reporting of such incidents is also of great
valueinthework toidentify problem areasand causal rela
tions. Both of the major leaks and about half of the me-
dium-sized |eskswere detected automatically. The Norwe-
gian Petroleum Directorate has noted that the operating
companies reports have concluded that large gas leaks
should have been detected by automatic detection systems.
This indicates that there is still room for improvement as
regards the detection systems.

The Norwegian Petroleum Directorate notes that the
majority of the leaks occur in areas and equipment related
to gastreatment or compression, and that there has been an
increase in the number of such leaks as compared with
previousyears (Figure 2.8.1).

Figure 2.8.2 illustrates the same trend as in previous
years, in that operational errors, valveleaksand leaksfrom
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couplings contribute to the majority of theincidents. Both
of the major leaks were caused by operational error. In
1997 and 1998, severa serious incidents were related to
corrosion/breach, while only one medium-sized event was
recorded in this category in 1999.

Firesand near-fires
Inthelast year, we have seen an increase in the number of
reported fires and near-fires as compared with the four
previous years (Table 2.8.3). Most of the cases are minor
events (near-fires) in which smoke, flames or overheating
has been registered for a short period of time. Four fires
are classified as medium because the duration has been
longer and there were larger volumes of smoke/flames
(Table2.8.4).

Two of thefour firesclassified asmedium weretheres-
ult of firesin electrical equipment. Thefiresledto extensive

Table 2.8.3
Fire and near-fires 1995-1999
Year Minor Medium Major Total
95 11 7 18
96 15 3 1 19
97 22 2 25
98 17 4 22
99 38 4 42
Table 2.8.4
Causes of firesin 1999 ditributed by size
Ignition source Minor Medium Total
Welding 2 2
Torch cutting 3 3
Electrical 8 2 10
High temperature 22 1 23
Other 3 1 4
Total 38 4 42

smoke devel opment which spread to important safety areas
and rooms (control room and living quarters). Onefirealso
occurred in afire pump. The fourth fire in this category
occurred in an overpressure welding tent when awelding
gasleak wasignitedinsidethetent. A welder suffered burns
asaresult of thisfire.

Fires caused by high surface temperatures clearly
account for the largest group of fire causes, but all but one
wereminor incidents. Ignition on hot surfaceshas occurred
in connection with
- turbines,

- bearingsin rotating equipment,
- other areasin rotating equipment,
- heating elements.

Theelectrical fireswere caused by factors such as:
- short circuitsin cables, junction boxesor switchboard,
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- defectsin electrical equipment.

29 DAMAGE TO LOAD-BEARING
STRUCTURESAND PIPELINES

The Norwegian Petroleum Directorate receives reports of
damage to and incidents involving load-bearing structures
and pipeline systems. The information is gathered in the
CODAM database. In 1999, there were reports of 10
incidents related to load-bearing structures and 11 related
to pipeline systems. The database now contains data con-
cerning atotal of 3,260 incidents related to |oad-bearing
structures and 2,209 related to pipeline systems.

Subsea pipelinesand risers

Themajority of the damageto and incidentsinvolving pipe-
line systems is classified in the categories “insignificant”
and “minor”. Theseareincidentsthat do not require much
repair or follow-up. Incidents in the “major” category
include, for example, leaksin pipelinesandrisers, incidents
involving buckling of pipelines, aswell asexterna andinter-
nal corrosion, etc., depending on the scope of the damage
andthecriticality.

In 1999, there were five “major” incidents and damage

involving pipelinesandrisers:

- Two of theincidents occurred during installation of a
20" oil pipeline when unforeseen circumstances led
to the occurrence of two long free spans of 293 me-
ters and 362 meters respectively. Free span means
that the pipeline is not resting on the seabed or any
other form of support. These free spans were
corrected by rock dumping and construction of sup-
ports.

- After aleak from an 8" flexible gasift pipeline was
registered, a crack of 15x10 mm was ascertained to
bethe cause of theleak. Vertical buckling of the pipe-
line had occurred in the area around the crack. This
caused the crosswise reinforcement to slide out of
position, resulting in an opening and thusarupturein
the pipeline. The damagewasrepaired by cutting out
a 360-meter length of the flexible pipeline and
replacing it with an equivalent length of steel pipe-
line.

- L eakage was observed from asubsea connection ona
20" ail and gas pipeline. Theleak probably occurred
in connection with temporary shutdown. The leak
stopped when the pipeline was pressurized.

- A crack wasalso discovered inan 8" flexible pipeline
for water injection. The crack islocated near theflo-
tation buoy ontheriser. Sofar, the cause of the crack
has not been determined. The pipelineis also used
for fire water supply, but at alower pressure.

L oad-bearing structures

In 1999, no “major” damage or incidents were reported
concerning load-bearing structures. However, oneincident
which, by itself, was classified as “minor” has proven to
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have a more extensive scope upon closer examination, as
the operating company has discovered the same type of
damagein other cargo tanks on theinstallation in question.

The reported damage concerns a mobile production
installation wherein connection with inspection of the cargo
tanks a430x80 mm crack wasfoundinal2 mmthick plate.
The crack was presumably initiated in the fabrication phase,
and further affected by induced hydrogen in aheated zone,
flaking of paint and several incidences of corrosion pitting.
Welding defects with slag encasement of about 530 mm.
Thefindings of theinspectionwill lead to the emptying and
cleaning of al tanks on the production installation so that
they can be inspected. Discovered damages have been
rectified.

Collision between vesselsand installations

Eleven collisions between vessels and installations were
reported in 1999, compared with an average of two collisions
per year during the period 1988-1999. Mobiledrillingrigs
were involved in six of the incidents, four collisions were
with permanent installations, and one collision was between
avessel and aproduction ship.

The scope of the damage in the individual collisions
varies from minor paint damage on both vessel and
installationto major dents, holesin the side of craft, tearing
down of equipment such as antennas, etc. In three of the
incidents, mobile drilling rigs and permanent installations
suffered damageinthe collision with thevessel. Similarly,
six vessels suffered damage.

Figure 2.10.1
Incidents in saturation diving
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Diving activity

During 1999, 416 surface-oriented dives and 451 bell runs
totaling about 57,000 man-hoursin saturation were carried
out on the Norwegian shelf and in connection with Norwe-
gian pipelinesinforeign sectors. Thisrepresentsanincrease
in surface-oriented diving, but a reduction in saturation
diving as compared with 1998.

The diving activities have been divided among
inspection, maintenance and construction activitiesonfields
where Elf, Esso, Hydro, Phillips, Saga, and Statoil are the
operators. Diving in connection with construction work
has constituted alarge portion of the activity.

Personal injuriesin connection with diving
Figures 2.10.1 and 2.10.2 present a summary of the num-
ber of undesirable incidents connected with diving activi-
ties reported to the Norwegian Petroleum Directorate for
theyears 1985-1999. Theincidentsare subdivided into the
categories near-miss, personal injuries and fatality. Perso-
nal injury is defined as an incident that requires medical
treatment, first aid, or that entails absence extending into
thenext 12-hour shift. A near-missisadangeroussituation,
which under slightly altered circumstances, could have led
to death or serious personal injury.

Figure 2.10.1 showsthat the number of reported perso-
nal injuries associated with saturation diving in 1999 have
been reduced compared with the previousyear, moreor less
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Figure 2.10.2
Incidents in surface oriented diving
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in conformance with the reduced activity level. Of the 13
reported personal injuries in connection with saturation
diving in 1999, only one was of a serious nature (loss of
fingertip). Of the remaining 12 incidents, eight concern
infections in the form of inflammation of the external
auditory canal and skininfections.

Four near-misses were reported in connection with
saturation diving, of which oneis characterized as serious.
This incident occurred during an underwater lifting
operation when aprotective sheath weighing onetonne came
loose from the lifting device and fell near adiver.

There have been anumber of serious near-misseslinked
to underwater lifting operationsin recent years.

Throughout the entire period, the number of reported
near-misses has been low compared with reported personal
injuries. This indicates that there is probably a general
underreporting of incidents.

One case of serious bends in connection with surface-
oriented divingwasreported in 1999. Thelast case of bends
in connection with thistype of diving wasreported in 1991.

Asregards saturation diving, there have been no reported
cases of bends since 1993.

Experience gained from supervision of the diving acti-
vities

Through its supervision activities in 1999, the Norwegian
Petroleum Directorate has noted unsati sfactory attentionto
diving safety aspects, particularly in the planning and
preparation of the diving operation. Among other things,

[ ] Accident

Level of activity

thisappliesto lack of knowledge concerning problem areas
in diving operations.

Training

No saturation diversweretrained in Norway in 1999. Du-
ring the course of the year, the Norwegian Professional
Divers School and the National Divers School havetrained
atotal of 74 diverswho havebeenissued Class 1 certificates.

Resear ch and development in the area of diving
In 1999, the Norwegian Petroleum Directorate participated
on the board of directorsand in project management groups
in research programs related to diving. This involvement
helpsensurethat the Directorate’ s professional and technical
staff iskept up-to-date with regard to ongoing R& D activi-
tiesinthisfield.

In November 1999, the annual diving seminar was held
as ajoint seminar for both open sea diving and diving in
sheltered waters.

I nter national cooperation on diving

The Norwegian Petroleum Directorate is the chairman of
the European Diving Technology Committee (EDTC). In
1999, the committee’ swork included preparation of anin-
ternational standard for training physicianswho work with
divers and hyperbaric medicine. This standard has been
developed in cooperation with the European Committee for
Hyperbaric Medicine (ECHM).
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211 TOPICAL SUBJECTSIN 1999

Chemicalsand chemical health hazards

In 1999, considerable attention was given to the use of
chemicals and the health hazard this represents. The Nor-
wegian Petroleum Directorate has participated in a project
led by Statskonsult in which several public bodies
participate. Thiswork hasexamined how legislationinthe
field of chemicals can be smplified. On assignment from
the Storting, the Office of the Auditor General commenced
aproject related to chemical regulations for chemicals. A
comprehensive process is underway within the EU to rev-
ise and restructure directives relating to chemicals.

The employees’ organizations are concerned with the
use of chemicals, particularly products containing iso-
cyanates. These products are primarily used in paint
productsin the petroleum activities. Most companieshave
stopped using paint products that contain isocyanates be-
cause of the health hazard. However, this does not mean
that this health hazard has been removed, aslarge quantities
of thistype of paint coating exist ontheinstallations. This
pain coating will emit cyanide compoundswhen heated, e.g.
in connection with torch cutting or welding. The Norwe-
gian Petroleum Directorate participated in a project under
the direction of NTNU that examined the occurrence of
serious health ailments caused by products containing
isocyanates among personswho carry out surfacetreatment.
Preliminary results from this survey indicate that the
occurrence of health injuriesislow.

Through its supervision activities, the Norwegian Pe-
troleum Directorate has noted that the companies often do
not havethe systematic approach required by theregulations
when dealing with chemical health hazards. The work in
this areais often characterized by happenstance, sporadic
survey activities, measurementsthat are not representative,
weak professional groundsfor conclusions, etc.

Therefore, the Norwegian Petroleum Directorate has
carried out coordinated supervision activitiesaimed at ope-
rating companiesthat haveinstallationsin operation on the
Norwegian shelf. The purpose has been to assess the
companies’ ability to carry out comprehensive risk
assessments of the chemical working environment, but also
to contribute to the acquisition of new knowledge regard-
ing risk factors related to work operations, equipment and
processesthat aretypical intoday’soperations. The super-
vision was also aimed at facilitating the exchange of
experience between the companiesin thisarea.

The supervision reveal ed considerabl e variation among
the companies as regards the ability to carry out risk
assessments of the chemical working environment. Some
of the companies had such great shortcomings as regards
competence, methodology, collection and use of data that
they were unableto carry out risk assessments. On the other
hand, there were companies who carried out good
assessments and could present new knowledge with
significant exchange value.

In addition to thefollow-up of eachindividual company,
the Norwegian Petroleum Directorate will also collect in-

formation regarding the methodol ogy for chemical risk ass-
essment in the working environment, and clarify the
Directorate’srequirements and expectations. 1n 2000, pro-
vision will be made for activities to spread information to
theindustry regarding chemical health hazards.

Risks associated with helicopter transportation

The Norwegian Petroleum Directorate has participated in,
and continuesto participatein several forumsthat evaluate
factorsrelated to helicopter safety on the Norwegian shelf.
Among other things, the Norwegian Petroleum Directorate
participated as an observer in work carried out by SINTEF
and OLF. The Norwegian Petroleum Directorateisalso an
active contributor in the “ Council for Helicopter Safety on
the Norwegian Continental Shelf”.

Transportation of personnel by helicopter is one of the
greatest risk elementsfor personnel working onthe Norwe-
gian shelf. Therefore, proper safety when using helicopter
transportation depends on continuous follow-up of the sa-
fety management in the operating companies and on the
part of the helicopter contractors. Audits carried out by
some operating companies aimed at helicopter contractors
have shown that it is also necessary for the supervisory
authorities to focus on safety management in connection
with transportation of personnel via helicopter.

In cooperation with the Civil Aviation Inspectorate
(LFT), the Norwegian Petroleum Directorate conducted
several coordinated supervision activitiesin 1998 and 1999
aimed at the use of helicoptersin the petroleum activities.
The supervision activities have covered both operating
companies and helicopter contractors. Inaddition, theLFT
carried out its own supervision activities aimed at the
helicopter contractors' safety and quality systems.

All of the partiesinvolved in the supervision activities
have been consistently positive to such coordinated super-
vision. Among other things, this form of supervision has
contributed to clarifying the interfaces between petroleum
and aviation regulations, both between the supervisory
authorities and vis-a-vis those who use the regulations.

Lifting gear and lifting operations

A total of 52 undesirable incidents related to lifting
operations were reported to the Norwegian Petroleum
Directoratein 1999, compared with 44 in 1998. Thisfigure
includes all lifting operations, including lifting operations
in connection with drilling. The number of incidents
involving personal injury has gone up from 12 in 1998 to
151in 1999. One of these incidents led to a person losing
his life during manual intervention in connection with
remote-controlled pipe handling in the derrick. The
circumstances surrounding thistragic accident are described
in more detail in a safety notice issued by the Norwegian
Petroleum Directorate. Theincident is being investigated
by the police.

The most important observations of areas with obvious
potential for improvement, as revealed in the Norwegian
Petroleum Directorate’'s supervision activities directed
towards lifting gear and lifting operations in 1999, are as
follows:
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- Operational procedures, and lack of discipline con-
cerning compliance with such procedures.

- Knowledge regarding safety and safety attitudes in
connection with lifting operations.

- Use of experience from accidents and undesirable
incidents.

- Involvement of technical and operational expertisein
operations and follow-up of lifting gear.

- Selection of lifting gear on production ships and
consideration for the relevant operational circum-
stances.

- Planning and providing for the use of lifting devices
on mobile production installations.

In 1999, the Norwegian Petroleum Directorate started
the project “Causal relations in connection with lifting
operations’. The purpose of the project is to map and
analyzeall reports of undesirable incidents associated with
the use of offshore cranes from all of the operators on the
Norwegian shelf. The goal isthat the results of the work
shall result in proposed measures that can reduce the num-
ber of accidents and undesirable incidents when carrying
out lifting operations. Conclusion of the project isplanned
for March 2000, with presentation of the results.

On the basis of the number of seriousincidentsassocia
ted with the use of the personnel winch, thiswill bean area
that will be followed up during the year 2000.

«Green water» - risk of wave damage to mobile
production installations
There are currently five mobile production installationsin
use on the Norwegian shelf. Two of thesewereinstalledin
the summer of 1999, and therefore have limited experience
with difficult weather conditions. Threeof theseinstallations
have been in their respective areas for at least one winter
season, and have experienced that waveswash over the deck
area (“green water”), or that sea spray has caused damage
to equipment.
Green water can represent asafety risk because:
- personnel on deck may be injured by the waves that
wash over the deck,
- the living quarters may suffer damage, with associa-
ted danger to personnel who are in the quarters,
- safety-critical equipment may be damaged,
- the production equipment may be damaged, with as-
sociated risk of interruption of production.

Traditional installations such as stedl jackets, gravity
base structures and semi-submersible installations are
designed so that thereis clearance between the highest wave
crests and the underside of the deck. Tankers, however,
have been designed to tolerate green water. When thefirst
production installations formed like ships’ hulls were
designed, the risk of waves on deck was overlooked or
underestimated with regard to the strain on deck equipment.
The cause of this seemsto be that these installations were
designed with a point of departure in maritime traditions,
and there has been little exchange of information between
the builders of hulls and deck equipment. In model tests
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carried out early on, green water was not viewed as a
significant problem, in part because the model testsdid not
includethe circumstancesthat are most critical with regard
to green water. For example, the seaconditionsthat create
the greatest loads on the anchor systems do not necessarily
cause waves on deck.

The Norwegian Petroleum Directorate believesthat the
experience from green water in connection with operation
of tank ships can be transferred and utilized when desig-
ning floating production installations.

New analyses and model tests have recently been per-
formed for most of the mobile productioninstallations, and
these analyses show that green water isapotential problem
for all of theinstallations. Varioustypes of measures have
been implemented in order to avoid damage due to green
water. These measures can be divided into two main groups:
- Measures that create physical protection, such as

enhanced bulwarks, breakwater walls or local rein-
forcement of equipment and structure,

- Operational limitations, such as reduced draught,
"trimming” of the hull so that the fore is higher than
normal, and restrictions with regard to the presence
of personnel in areas where green water can occur.

The Norwegian Petroleum Directorate has taken the
initiative for a series of meetings with operators that have
mobile production installations in use, and have carefully
followed the work the companies have donein this area.

New knowledge regarding fire and explosion

Previous annual reports have included accounts of amajor
research project, largely carried out inthe U.K. inthefield
of fire and explosion. The project was supported by the
Norwegian operating companies Norsk Hydro and Statail,
and has inter alia contributed extremely significant and
useful knowledge regarding the course of explosions and
model simulation of such explosions.

In order to prepare guidelines and proceduresto ensure
proper use of the ssmulation tools in connection with the
design of petroleum installations, a group has been set up
under the direction of the organization of operating
companieson theBritish shelf (UKOOA). Statoil and Norsk
Hydro participate in this group, together with British
authorities and the Norwegian Petroleum Directorate. In
parallel with thiswork, the Norwegian operating companies,
in close collaboration with the Norwegian Petroleum
Directorate, have prepared a separate procedure for use
when designing new petroleuminstallations. Theprocedure
has been published in the petroleum community in Norway,
thus ensuring that today’s knowledge within this field is
incorporated in connection with new developments.

Authorities cooperation oninjury statistics

In 1999, the Norwegian Petroleum Directorate continued
its cooperation with the British Health & Safety Executive
(HSE) regarding harmonization of accident statistics and
reporting of work-related diseases. Therearestill significant
differences in reporting requirements and routines on the
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British and Norwegian shelves, which makesit difficult to
compareinjury datafrom the two countries.

Oneimportant differenceisthecriteriafor reporting per-
sonal injuries. On the British shelf, injuries are reported
when they lead to absence for more than three days, while
on the Norwegian shelf, injuries are reported when they
entail absence that extends into the next shift, or require
medical treatment.

The definition of serious personal injuriesis, however,
the same. A comparison of serious personal injuries in

relation to the number of workers involved in petroleum
activities on the two countries' shelves indicates that the
frequency of serious personal injuriesis at about the same
level.

Both of the countries’ authorities are in the process of
implementing new systems for registration of industrial
accidents. Inthiscontext, an attempt will be madeto achieve
common classificationsthat will makeit easier to compare
datafrom the British and Norwegian petroleum activities.



3. Environmental measuresin the petroleum activities

31 CONSIDERATION FORTHE
ENVIRONMENT

Consideration for the external environmental has attained
a central position in the formulation of petroleum and
energy policy. The Norwegian Petroleum Directorate’'s
paramount objectives and goals reflect the Directorate’s
responsibility and tasks regarding the environment. The
consideration for the external environment is addressed as
an integral part of the work to ensure sound management
of the Norwegian petroleum resources.

The main activities in this work are stipulation of
regulations and other frameworks for the activities,
preparation of reports and professional advice to the
responsible ministries, and supervision of the activities
carried out by the operating companies. Other activities
are related to participation in national and international
forums that work on external environmental issues.

3.2 MILJIZSOK

MILJJSOK was established in 1995 in order to stimulate
a more binding cooperation between the authorities and
the oil and gas industry in order to solve the most impor-
tant environmental challenges. The MILJZSOK report was
submitted to the Ministry of Petroleum and Energy in 1996.
The report provides a comprehensive environmental sta-
tus and description of the environmental challenges for
Norwegian petroleum activities, a review of technical/
economic alternatives and an evaluation of theinstruments
used in climate and environmental policy.

The next phase of MILJJSOK started in 1997 when a
secretariat was established in connection with OLF (Nor-
wegian Oil Industry Association), as well as a separate
Council and Cooperation Forum. The Norwegian Petro-
leum Directorate participates in both the MILIISOK Co-
uncil and the Cooperation Forum, and the Directorate has
participated in several working groups established by
MILJFSOK in 1999.

33 AUTHORITIESAND FRAMEWORKS
The Norwegian Petroleum Directorate and the Norwegian
Pollution Control Authority have the authority to super-
vise the petroleum activities under the Petroleum Act and
the Pollution Act. The Norwegian Petroleum Directorate
also enforces the Act concerning CO, tax on the shelf.

The Petroleum Act requiresthat all activitiesbe carried
out in aresponsi ble manner which safeguards the safety of
personnel, the environment and financial values.

The Pollution Act has the objective of ensuring proper
environmental quality so that pollution and waste do not
lead to health hazards, do not affect general well-being or
harm nature’s capabilities of production and self-renewal .

The regulations regarding management systems, risk
analyses and emergency preparedness have authority in
both of the central acts mentioned above, and are
administered by the Norwegian Petroleum Directorate

together with the rest of the technology regulations and
the Working Environment Act.

34 SUPERVISION OF THEACTIVITIES
Security against pollution is aso covered under the safety
concept asitisapplied in the shelf activities, and supervis-
ion of environmental measures and environmental activi-
ties is an integral part of the Norwegian Petroleum
Directorate’s supervision activities. In 1999, the Norwe-
gian Petroleum Directorate, in cooperation with the Nor-
wegian Pollution Control Authority, carried out two rounds
of supervision that were specifically directed towards the
operators safeguarding of the external environment. The
Norwegian Petroleum Directorate also carries out super-
vision of internal management systems for operators and
contractorsin order to ensurethat the activitiesare planned
and implemented in accordance with the authorities’
requirements and goals and acceptance criteria in the
companies.

The comprehensive integrity of the authorities' super-
vision work is ensured through the Norwegian Petroleum
Directorate’s coordinating role in relation to the Norwe-
gian Pollution Control Authority.

In its supervision of exploration drilling in
environmentally sensitive areas, the Norwegian Petroleum
Directorate has placed particular emphasis on preventive
measures which the operators implement. In addition, the
Directorate hasfollowed the operators work on stipulating
acceptance criteriafor environmental risk, in other words,
the risk the operator itself can accept for its activity.

The Norwegian Petroleum Directorate also carries out
supervision of the use of eguipment that measures fuel
consumption and the quantity of gas used for flaring and
cold venting. Collection of the CO, tax on the shelf is the

Figure 3.4.1
Emissions of CO, per Sm? oe. Emissions from use of diesel
are not included.
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Figure 3.4.2
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responsibility of the Norwegian Petroleum Directorate, and
the Directorate makes an annual evaluation of the
companies in order assess the impact of the tax on CO,
emissions.

Preliminary figures show that CO, emissions from
taxable activities on the shelf were 8.5 million tonnes in
1999. This constitutes about 88 per cent of the total
emissions of CO, from the petroleum activities as shown
in Figure 3.4.1. Figure 3.4.2 shows how the emissions are
divided by source.

The Norwegian Petroleum Directorate receives
immediate notification concerning accidental oil spills
larger than 1 m® to sea. In September of 1999, the
Directorate started using a new registration system that
providesfor considerably better accessibility and overview
of incidents including accidental oil spills. After this sys-
tem was put into use, eight oil spills have been registered.
However, none of these were of asize that entailed special
recovery measures, etc. The Norwegian Petroleum
Directorate also carries out supervision of the companies’
systems for registering smaller spills than are covered by
thereporting criterion with the aim of improving equipment
and work procedures.

35 THE EXTERNAL ENVIRONMENT
When the Norwegian Petroleum Directorate evaluates
impact analyses, plansfor devel opment and operation and
applications for consent, the environmental aspects are a
natural part of and fully integrated with the rest of the
Directorate’s evaluation. Great emphasis is placed on the
ability to make use of technology which reducesthevolume
of emissions and discharges, and the Directorate believes
it isimportant to work to influence the industry to develop
efficient and environmentally friendly solutions that also
provide the best possible economy.

The Norwegian Petroleum Directorate prepares annual
forecasts for emissions of CO,, nitrogen oxides (NO ) and
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volatile organic compounds (nmVOC and methane). The
forecasts are an important basis from which to evaluate
policy instruments so that national and international
commitments may be followed up.

Routines and systemsfor annual reporting of historical
emissions and discharge from the fields on the shelf have
been prepared in cooperation with SFT.

In 1999, the Directorate has participated in the
authorities' negotiation delegation working on avoluntary
agreement with theindustry regarding reduction of nmVOC
emissions associated with buoy loading. However, no
agreement has been reached on thisissue.

Together with the Ministry of Petroleum and Energy,
the Norwegian Petroleum Directorate has prepared an
annual environmental publication that provides an
overview of environmental aspectson the Norwegian shelf.
The Directorate has also contributed to the Ministry of
Petroleum and Energy’s work on preparing an
environmental action plan for the various sectors of the
petroleum and energy industry.

3.6 DISPOSAL OF INSTALLATIONS
According to the Petroleum Act, the licensees shall submit
a decommissioning plan 2-5 years before the expected
termination of the use of aninstallation or the expiration of
thelicence. The plan shall contain aproposal for continued
production or shutdown of production and disposition of
theinstallations.

Norwegian authorities have appointed an inter-ministry
committee whose task is to develop a national policy for
disposition of installationsthat have been usedin the petro-
leum activities. This committee has also contributed to the
international work under the Oslo and Paris Convention
(OSPAR).

In the summer of 1998, OSPAR adopted a resolution
regarding disposal of installations in the Convention area.
The resolution means that the following installations must
be brought to land:

- Subseainstallations

- Floating steel installations

- Small, permanent steel installations (substructure
weight < 10,000 tonnes)

- Upper part of large, permanent steel installations (deck
facilitiesand substructure down to the uppermost part
of the pileson installations with a substructure weight
> 10,000 tonnes)

- Deck facilities on concrete installations

Exceptions may only be granted if the installations can
serve other uses or if an overall evaluation in the indivi-
dua case shows that there are preponderant reasons for
disposal at sea. An exception from the prohibition on sea
disposal is made for the lowermost part of large, perma-
nent steel installations (substructure weight > 10,000
tonnes) placed on site prior to 9 February 1999, and the
substructure on concrete installations. These parts of the
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installations may be evaluated on a case by case basis. A
proposal regarding seadisposal will be presented to OSPAR.

The Norwegian Petroleum Directorate is assisting the
Ministry of Petroleum and Energy in formulation of guide-
lines for a decommissioning plan. A study program to
evaluate disposal of pipelines has been carried out under
the direction of the inter-ministry committee. The
clarification program was completed in 1999 and asummary
report has been prepared. The issue is scheduled to be
presented to the Storting in the spring of 2000. The Norwe-
gian Petroleum Directorate also contributes with
assessments related to the decommissioning plans for the
individual fields.

3.7 GREENING OF GOVERNMENT -
GREENING OF NPD
The Norwegian Petroleum Directorate is one of ten

governmental bodies which, over the course of two years,
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istesting measures and systemsin order to make operations
asenvironmentally friendly aspossible. Emphasisis placed
on implementing the project so that the work can
subsequently be continued in all governmental operations.
The Norwegian Pollution Control Authority isassigned the
responsibility for leading the project, while the Ministry
of the Environment and the Ministry of Labor and Go-
vernment Administration together are responsible for the
project, which started in September 1998.

The project has six commitment areas: energy
consumption, purchasing, construction, transportation,
waste management, use of information and communication
technology (ICT).

In this project, the Norwegian Petroleum Directorate
focuses on how we can reduce our own environmental
burdens with the aid of ICT. The action plan and quarterly
progress reports are available on our home page http://

www.npd.no.
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One of the Norwegian Petroleum Directorate’'s main goals
is to support internationalization and development aid
through active use of the Directorate’s expertise and
contacts. Efforts related to this fall within the following
categories:

- cooperation with developing countries within the
framework of the cooperation agreement with
NORAD,

- cooperation with the PETRAD foundation,

- cooperation with Russian regulatory bodieswith the
support of the Ministry of Foreign Affairs,

- bilateral cooperation with petroleum authorities and
through various international forums.

41 COOPERATIONWITH NORAD

In 1999, the Norwegian Petroleum Directorate’s
development aid financed by NORAD amounted to
approximately five man-years. The majority of the
assistance has been directed towards the following
cooperating countries: Angola, Namibia, South Africa,
Mozambique, Eritrea, India, Bangladesh, Vietham and Ni-
caragua. The Norwegian Petroleum Directorate also
continued its cooperation with the Coordinating Committee
for Coastal and Offshore Geoscience Programmes in East
and Southeast Asia (CCOP) and Southern Africa
Development Community (SADC).

The Norwegian Petroleum Directorate hascomealong
way towards meeting NORAD’s objective of establishing
long-term cooperation agreementswith relevant ingtitutions
in the countries concerned. All main projects are governed
by such agreements. During the year, work has proceeded
for new agreementswith Angolaand Bangladesh and these
projects are scheduled for implementation next year. The
form of institutional cooperation varies in the different
countries. For someof thelarger projects, attemptsare made
to contribute actively to the devel opment of the cooperating
institution by offering experience from the entire range of
the Norwegian Petroleum Directorate’s sphere of activi-
ties, both professionally and administratively.

Nicaragua (Instituto Nicaraguence de Energia INE)
The activity in 1999 has mainly been targeted on
preparationsfor thefirst licensing round scheduled for 2000
and include a promotion workshop together with PETRAD
and assistance in the use of map generating software and
emergency preparedness planning. Based on a professional
viewpoint, the NPD is of the opinion that the need for
assistance to INE is very important at this stage in order
for INE to be able to announce and award blocks in an
expedient manner for the country.

An assessment of continued assistanceto Nicaraguawill
be based on an evaluation of the program that has been
carried out.

Angola (Ministry of Petroleum MINPET)
The Norwegian Petroleum Directorate has been involved
in NORAD's projects related to Angola for several years

4. I nter national cooperation

and several Angolanshavereceived training in the Norwe-
gian Petroleum Directorate. Angolahas al so received sup-
port in connection with itswork on statutes and regulations.
Plans for further cooperation have been completed and
presented to NORAD. In this connection, Angola was
visited in the summer of 1999. A decision concerning
institutional cooperation was made by NORAD at the end
of 1999. The Norwegian Petroleum Directorate is evalua-
ting stationing an advisor in Angola

Namibia (Ministry of Minesand Energy — MME)
In previous years, the Norwegian Petroleum Directorate
has assisted in the formulation of regulations and follow-
up of drilling operations. Namibia has built up asmall, but
highly qualified petroleum management system; MME.

Namibia wishes to separate administration tasks from
the state oil company, NAMCOR, so that the company can
concentrate on commercial tasks.

Threeworkshopswere carried out in Windhoek in 1999.
In order to follow up the cooperation agreement, the NPD
stationed an advisor in Windhoek on 1 December 1999.
Severa activitiesare planned for 2000, including assistance
in developing new gas legislation, further development of
supervisory methods, planning of promotion of the
Namibian shelf, follow-up of plans for gas development,
etc.

South Africa (Department of Mineral Resources and
Energy — DME)

Organization of upstream oil and gas activities,
establishment of framework conditions for marketing of
natural gasin South Africa, organization of sales of petro-
leum, organization of state ownership interests in the pe-
troleum sector and training areimportant areas for Norwe-
gian assistance to DME. The project was in full swing in
the spring of 1999 with EDRC at the University of Cape
Town as the executing institution on behalf of DME. The
Norwegian Petroleum Directorate assists EDRC in thework
and it includes the use of Norwegian researchers and
consultants. The project is carried out according to plan.
ECON has been granted severa study contracts within the
“Downstream Gas” and “Liquid Fuel” projects. ECON has
established an officein Cape Town in order to handle these
contracts. The Norwegian Petroleum Directorate has
assumed the responsibility of performing the initial
»Upstream Oil and Gas» sub-tasks. An evaluation of the
project work isbeing planned and will most likely be carried
out in the spring of 2000.

Mozambique (National Directorate for Coal and
Hydrocarbons— NDCH)
The Norwegian Petroleum Directorate has continued its
support in the formulation of legislation, resource, pipe-
line and safety regulations and model contracts for the pe-
troleum activities.

The Norwegian Petroleum Directorate has al so assisted
the NDCH with thefollow-up of the plansfor devel opment
of the Pande and Temane gas fields. If the projects are
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realized, they will be among the largest industrial projects
in Africa. In addition, planning and construction of central
data storage for seismic dataand general institutional sup-
port have been important activities.

Recently, an evaluation of the project was carried out
that will prove to be very useful in connection with a
possible continuation of the program. A proposal for
continuation will probably be presented in the spring of
2000.

NDCH as an organization has been strengthened
considerably due to the fact that several of the new
employees have undergone extensive training. Assistance
has also been provided in order to develop planning and
management systems for the organization.

Eritrea

The Norwegian Petroleum Directorate has provided
assistance concerning establishment of framework
conditions, resource planning, assessment of environmental
impact, studies of future gas strategy, promotion of
exploration areas, data storage and seismic surveying. The
Ministry of Energy and Mineral Resources is the main
cooperation partner.

The project will end this year, but there are still some
funds | eft that may be used for next year. It will probably
not be possibleto extend the project with new funds until a
permanent cease-fireisin place. After Anadarco has pulled
out dueto three dry wells, it will be achallengefor Eritrea
to attract new capital for continued exploration of the pe-
troleum potential.

Thegasstrategy study was completed, but progresswas
delayed due to the political instability in Eritrea.

It appears preferable that some seismic data is
reprocessed in order to improve the data packages that are
used when marketing the exploration areas. Thiswork, and
possibly a workshop, appears to be relevant activities for
2000 based on the remaining funds.

Bangladesh
The Norwegian Petroleum Directorate has cooperated with
Bangladesh for several years. In recent years, the
cooperation has been dependent upon internal problems
within the country and the question of how Bangladesh
will organizeits petroleum management system. It hasbeen
decided that a Hydrocarbon Unit will be established under
the Ministry of Energy and Mineral Resources.
Inthisconnection, aproject was established in the sum-
mer of 1999. After a representative from the Norwegian
Petroleum Directorate visited Dhaka in the autumn, the
Norwegian Petroleum Directorate and HCU will prepare a
work plan together for further activities under the project.
A project organization for project implementation isbeing
established in the Norwegian Petroleum Directorate.

India (Directorate General of Hydrocarbons— DGH)

The Norwegian Petroleum Directorate has assisted our
cooperation partner, DGH, with transfer of experience con-
cerning a large part of the Directorate’s sphere of
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responsibility. Storage of large quantities of data, general
data management, resource evaluation, development
planning and implementation of safety audits are areas of
focus for the assistance.

The project is in the fina phase. DGH has proposed
that fundsintended for use by the DGH be used to increase
theassistancefromthe NPD. A revised activity plan/budget
has been submitted for approval to the Monitoring Unit.

A workshop on safety systems and continuation of
cooperation relating to methods for resource evaluation is
planned for 2000 and it may a so berelevant to plan avisit
by a DGH delegation to the Directorate. Preparations for
direct dialog between DGH and Monitoring Unit in Ban-
gladesh are also being eval uated.

Vietham

The Norwegian Petroleum Directorate has continued its
assistance concerning development of safety regulations
and training in the area of safety management. The main
cooperation partner is Petrovietnam (state oil company).
SFT is cooperating in the same project.

The project isin thefinal phase and adraft final report
is available. Some activities financed by the remaining
funds from the project will be carried out until the spring
of 2000.

A total of 10 workshop, 17 courses, one set of
regulations, three guidelinesand two system audits are part
of what has been produced as part of the project.

Petrovietnam has presented ideas for new projectsasa
continuation of the cooperation with the Norwegian Pe-
troleum Directorate. Implementation of safety regulations
in relation to two large industrial projects (a new refinery
and facilities for production, transportation and use of
natural gas) have been proposed as the main commitment
for anew project, aswell asestablishing asystem for inter-
nal quality assurance/safety audits in Petrovietnam.

A program running over 3 — 5 years with an annual
scope of NOK 3 million will have a considerable effect in
relation to implementation of the new safety regulations.
Representativesfrom the Norwegian Petroleum Directorate
will assist Petrovietnam in completing the project
application in January 2000.

CCOP
The Norwegian Petroleum Directorate has provided
assistance to the cooperation organization in Eastern and
Southeastern Asiathat works on the mapping of petroleum
resourcesintheareaand lays plansfor exploitation of these
resources. A geo-professional advisor from the Norwegian
Petroleum Directorate has worked at CCOP's secretariat
in Bangkok. Over the years, a number of professional
seminars have been organized in the area for members of
the organization, inter aliawith the assistance of PETRAD.
Assistance has also been provided in the form of software
and training in the use of modern analysis methods.

The plans for continuation of the Resource Evaluation
and Planning Project (REP) were also presented at the
annual meeting that was held in Hanoi in the autumn of



Norwegian Petroleum Directorate Annual Report

1999. The Norwegian Petroleum Directorate plansto have
an advisor in place by theend of thefirst half of 2000if the
project plans are approved by NORAD.

PROJECT PLANS

SADC

The Norwegian Petroleum Directorate is preparing awork
description to support the SADC in its work on trans-
forming SADC TAU (Energy Sector: Technical and Ad-
ministrative Unit, Luanda) into an energy commission. The
Norwegian Petroleum Directorate assumesthat thisactivity
will start at the turn of the year.

Work isalso underway on plansfor aregiona I T project
for geotechnical services under SADC. The plan calls for
the project to be managed and operated by the Petroleum
Agency in South Africa. Several countries have already
indicated that they are interested in using these services —
without the services being actively marketed.
(Mozambique, Tanzania, the Seychelles, Namibia).

If this model for implementation of regiona SADC
projects succeeds, it will be appropriate to take a look at
earlier plans for projects such as harmonization of
regulations, mapping of basins that extend over borders,
regional competency enhancement measures, etc. By giv-
ing organizationsin the region, with administrative capacity
and technical expertise, responsibility and letting them
handle the implementation, the chance of success will be
greater and SADC may indirectly benefit from being the
organization that organizes and finances the projects. This
method of organizing may be combined with the new sta-
tus of the SADC energy commission.

Nepal

Nepal is preparing an application for institutional support
from the Hydrocarbon Promotion Project. The Norwegian
Petroleum Directorate is following up the application
process.

Togo

We are waiting on clarification from NORAD regarding
implementation of the planned project concerning
assistance for revising the petroleum act and support for a
“Policy Seminar». NORAD will addressthis project when
the Norwegian Ministry of Foreign Affairs finds that the
political situation in Togo is acceptable for offering Nor-
wegian support.

The Philippines

As a NORAD assignment, the Norwegian Petroleum
Directorate assists the Philippine Department of Energy
(DOE) in selecting consultants for assisting the DOE in
the “Philippine Petroleum Resource Assessment” project.
Early 2000 is being considered as the start-up time for the
project.
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Sao Tome

Two rounds of negotiation support have been carried out
for Sao Tome. The negotiations with Mobil have been
continued, but many important issues still remain before
an agreement can bereached. An amendment to the existing
agreement with Petroteam is being prepared after revised
work specifications were received from Sao Tome.
Additional efforts relating to this project should be
evaluated based on the results of the next two negotiation
rounds, i.e. February/March 2000.

4.2 COOPERATIONWITH PETRAD
Asaresult of apilot project carried out by the Norwegian
Petroleum Directorate for NORAD during the period 1989-
1993, Petrad was established as an independent founda-
tion by the Norwegian Petroleum Directorate and NORAD
on 1 January 1994.

The objective of the foundation is to place Norwegian
expertise and competencein the fields of management and
administration of petroleum resources at the disposal of
managers from the authorities and national oil companies
in Africa, Asia, Latin America, Oceania and Russia/CIS
(Commonwealth of Independent States). This is
accomplished by adapting seminars to inquiry and need
by the authorities in the above-mentioned regions, in
addition to the organizing of two eight-week courses each
year, “ Petroleum Policy and Management” and “Manage-
ment of Petroleum Operations’, in Stavanger. All Petrad
activities are aimed at senior and middle management
personnel.

The activities are conducted through Petrad, which
engages people who have a high level of competence in
the petroleum activities. Up to now, Petrad has made use
of more than 300 experts from around fifty companies,
ingtitutions and authorities as lecturers and resource per-
sons in its courses and seminars. The eight-week courses
in Stavanger integrate overall Norwegian experience and
expertise within petroleum administration and manage-
ment. Petrad also provides its course participants with
comprehensive insight into the Norwegian petroleum
industry and Norwegian culture through excursions and
social events.

With the Norwegian Petroleum Directorate and NO-
RAD asfounders, Petrad isviewed asaneutral representa-
tive and conveyer of knowledge from the Norwegian pu-
blic authorities. The response shows that Petrad has had a
significant effect as a “door opener” and a creator of
contacts in many countries.

The location of Petrad in the Norwegian Petroleum
Directorate meansthat the Directorate has a close and pro-
fitable cooperation with the foundation. The Norwegian
Petroleum Directorate participates with lecturers and
resource personnel both at courses and seminars in Nor-
way and abroad.

In 1999, the Norwegian Petroleum Directorate
contributed to the implementation of Petrad’s two annual
8-week courses, “Management of Petroleum Development
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and Operations’ and “ Petroleum Policy and Management”,
held in the Norwegian Petroleum Directorate’ s offices, this
time with 46 participants from 31 nations.

The Norwegian Petroleum Directorate has also
contributed to theimplementation of thefollowing seminars
in 1999:

e  «Promoting Petroleum Investment», Managua, Nica
ragua

e «Development Technology for Offshore Oil and Gas
Fields», Xian, China
«IOR/EOR Projects», Genting Highlands, Malaysia
«Petroleum Economics and Finance», Maputo,
Mozambique

e «Management and Operations of Gas Pipeline Sys-
tems», Vung Tau, Vietham

This activity contributes to professional exposure to and
understanding of different cultureswhile, at the sametime,
it increases the total expertise for those employees of the
Directorate who are involved.

43  COOPERATIONWITHIN RESOURCE

MANAGEMENT

Annual meetings with Danish and British authorities
As an oil and gas province, the North Sea is basically
divided between the UK, the Netherlands, Germany, Nor-
way and Denmark. Even though the individual fields are
quitedifferent, there are many similaritiesamong thefields
in the North Sea area. The petroleum resource manage-
ment problems encountered by government agencies in
these countries are therefore similar in many ways.

Consequently, for many yearsthe Norwegian Petroleum
Directorate has carried out regular meetings with British
and Danish resource management authorities who share
basically the same responsibilities for their sectors as the
Norwegian Petroleum Directorate does for the Norwegian
shelf. For the UK shelf, itisthetechnical section of the Oil
and Gas Division in DTl (Department of Trade and
Industry) which is responsible for the resource aspect of
exploration, development and operation activities. For the
Danish shelf, the Danish Energy Agency (Energistyrelsen)
has a similar responsibility.

The objective of the meetingsis primarily to exchange
opinionsand experience from the respective activities. The
UK activities are more mature by a few years compared
with our activities. It hastherefore been very useful to draw
on their experience with regard to improved oil recovery,
development of small fields and unitization. The Danes
have particular problemsrelated to chalk fields. It has the-
refore been valuable to acquire first-hand information on
their experiences. Data management and the environment
are other areas where it has been very useful to exchange
experience. Close cooperation is envisaged also in these
aress.

There were no meetings with the Danish authoritiesin
1999. The meeting with the British authoritieswas held in
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London on 2-3 December. The topic for the meeting was
mutual review of experiences and status.

Annual meetings with other countries authorities -
exploration phase

Since 1983, annual meetings on technical issues havetaken
place between the Norwegian Petroleum Directorate and
state administration units in other Northern and Western
European countries with responsibility for exploration for
oil and gas, England, Ireland, Denmark, Germany, the
Netherlands, France, the Faeroe |slands and Norway take
part in these meetings.

The responsibility for hosting the meetings is on a
rotation basis among the various countries. Norway has
hosted these meetings twice previously. France hosted the
event in 1999.

The main issues of discussion at the meetings are
geotechnical, exploration technol ogy and data management
issues, aswell as challenges faced by the various countries
in their efforts towards efficient discovery of new oil and
gas resources.

The combined expertise and experience at these
meetings are substantial, and the access to information is
important for each individual participating country with a
view towards developing optimal exploration strategies.

Annual meetings with other countries authorities -
fiscal metering

In those countries where Norwegian petroleum is landed,
the authorities' responsibility and roles are stipulated in
treaties and cooperation agreements. There is extensive
cooperation on the part of the authorities in order to
safeguard the individual country’s requirements for fiscal
metering. Animportant forum in this cooperation isannual
meetingsin which status and future activitiesin the area of
metering technology are reviewed. The Norwegian Petro-
leum Directorate has established cooperation agreements
with German, Belgian, British and French authorities.

The work on separate agreements for each individual
transportation system into the UK was continued in 1999
and is expected to be completed in 2000. Norway ratified
the change in the Frigg Agreement and the framework
agreement relating to tie-back pipelines in a Storting
resolution on 9 June 1999.

In 1999, the Norwegian Petroleum Directorate has
followed up previous initiatives vis-a-vis the British
authorities regarding identifying the need for adjustment
of existing agreements relating to fiscal metering.

I nter national resear ch cooper ation regar dingimproved
oil recovery

Since 1979, Norway has participated in international
research cooperation under the direction of the Internatio-
nal Energy Agency (IEA) regarding improved oil recovery
using advanced methods. Nine countries currently
participate, and the cooperation largely consists of a
commitment for acertain scope of research in specific areas
and the exchange of the results. For the period 1986-1995,
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the Norwegian aspect of this cooperation has been taken
care of through the state research programs SPOR and
RUTH, which have been headed by the Norwegian Petro-
leum Directorate. From 1996 to 1996, the cooperation
projects have been financed through the RESERVE pro-
gram of the Research Council of Norway.

Since 1986, the Norwegian Petroleum Directorate has
represented Norway in the international management
committee for this IEA cooperation.

Assisting the Ministry of Petroleum and Energy in
following up letters of intent to authorities in other
countries

The Norwegian Petroleum Directorate’s cooperation with
Russiaismainly coordinated under the Norwegian-Russian
Forum for Energy and Environment, which is headed by
the Ministry of Petroleum and Energy. During the course
of 1999, several seminars relating to this cooperation have
been carried under the direction of the Russian Ministry of
Fuel and Energy.

Lecture activities

Alsoin 1999, the Norwegian Petroleum Directorate’s staff
members have been involved as lecturers in a number of
international conferences, workshopsand thelike, inissues
relating to resources. These activities are in demand and
they are regarded as being very important in order to
contribute to a mutual exchange of information and
experience. The Norwegian shelf receives international
focus with regard to exploration efficiency, development
concepts, resource expl oitation and use of new technol ogy.
Openness regarding both the overall resource scenario and
solutions chosen on specific fields has provided abasisfor
stimulation of technology and promising cooperativerela-
tions between participants on the shelf. There is still con-
siderable interest on the part of other countries as regards
gaining insight into Norwegian resource management and
the authorities' active instigator role in this context.

44  COOPERATIONWITHIN
MANAGEMENT OF SAFETY AND

WORKING ENVIRONMENT

RUN ARC - COMPREHENSIVE SAFETY AND EN-
VIRONMENT REGIME FOR OIL AND GASACTI-
VITIESON THE RUSSIAN CONTINENTAL SHELF

Since the autumn of 1997, the Norwegian Petroleum
Directorate has participated in a tripartite cooperation
between Russian, American and Norwegian (RUN)
authorities to investigate the possibility of developing a
comprehensive safety and environment regime for the oil
and gas activities on that part of the Russian continental
shelf which liesin the Arctic (ARC).

The Ministry of Natural Resources is in charge of the
project work on the Russian side. The Ministry cooperates
closely with other authorities in Russia which are
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responsiblefor different aspects of regulation of the oil and
gasactivitiesin the country. The USA isrepresented by the
Minerals Management Service (MMS), the technical
authority on safety and the environment for inter alia off-
shore il and gas activities. Based on experience from the
previous “Boris’ project, the Norwegian authorities have
asked the Norwegian Petroleum Directorate to take
responsibility for the Norwegian cooperation. The Mini-
stry of Foreign Affairs finances the Norwegian part of the
project.

The plan is to implement the project in three phases:
preliminary study, development and implementation.

The first phase of the project, the preliminary study,
was carried out from September 1997 to December 1998.
This phase examined the current situation in Russiain the
areas of safety and environmenta legidation, responsibility
of the authorities, safety management, emergency
preparedness, environmental monitoring, etc. The results
of thisstudy are described in areport which also presentsa
number of proposals for what the Russian participants in
the preliminary study believe must be done in order to
develop a new safety and environment regime in Russia.
After the preliminary study was completed with areport in
1998, the Russian working group worked on drafts for in-
dividual documentsthat will rectify some of the deficiencies
uncovered in the preliminary study. It emerges from the
report that the situation is complex for those who need to
proceed through the Russian system, both as regards
regulations and the powers of the various authorities. On
the one hand, the regulations and the government system
are characterized by overlapping requirements and
authorizations, while, on the other hand, there are areas
without clear requirements or defined authority.

Among the measures suggested isarewriting of anum-
ber of laws and regulations, as well as examining the
possihility of establishing onebody that shall beresponsible
for governing safety and environment in the petroleum
activities on the Russian continental shelf.

It is expected that a plan for the next phases of the
project will be prepared by the end of thefirst half of 2000.

COOPERATION WITH RUSSIAN SUPERVISORY
BODY -“THE BORISPROJECT»

After apreviousthree-year project was completed in 1997,
the cooperation with the Russian supervisory body for
industrial safety, the Gosgortekhnadzor, was resumed in
1999. In 1999, the project activities concentrated on safety
management and supervisory methods.

In 1997, Russia adopted a new act relating to safety in
industry exposed to risk, where the principles on safety
management and the companies' responsibility for safety
wereaffirmed. In order to assistinthework of implementing
this act, the Norwegian Petroleum Directorate arranged
seminars dealing with experience from the Norwegian con-
tinental shelf relating to these areas. The industry’s own
responsibility with regard to safety management on
installations on the Norwegian shelf, has been illuminated
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in presentations by both operator and contracting companies.
The authorities' rolein the safety work was described in a
review of the regulatory framework and a presentation of
the methods for planning and carrying out supervision of
safety on the Norwegian continental shelf.

INTERNATIONAL COOPERATION AGENCIES

The Norwegian Petroleum Directorate cooperates
extensively with international technical institutions and
government agencies, either directly or indirectly through
Norwegian government agencies. The purpose of this
cooperation is to:

- contribute to ensuring that safety and the working envi-
ronment in the petroleum activitiesat | east meet accepted
international standards,

- ensure access to relevant information for competence
building and regulatory development,

- contribute insight and experience in an international
context in order to promote positive development in
safety and working environment.

In general, the cooperation has consisted of participationin
international governmental cooperation in Europe and in
agencies of the United Nations, but also more direct
cooperation with the various types of international and re-
gional professiond ingtitutions. The most important partners
in 1999 have been:

- NSOAF - North Sea Offshore Authorities Forum,

- IRF - International Regulators Forum

- the EU Commission, in cooperation with the Ministry
of Local Government and Regional Development, on
safety and the working environment,

- the United Nations organizations IMO and ILO reg-
arding safety at sea and the working environment,
respectively,

- the United Nations organization UNEP |E regarding
environmental measures in offshore petroleum activi-
ties,

- European Diving Technology Committee (EDTC) and
the Association of Offshore Diving (AODC) regarding
diving safety,

- American Petroleum Institute (API); participationinthe
annual conference on technical petroleum topics and
standardization,

- National Association of Corrosion Engineers (NACE),
USA; participation inthe annual conference on corrosion
and surface treatment,

- CENELEC; cooperation on electrical engineering
standardization in Europe through the Norwegian
Electrotechnical Committee (NEK).

- Bilatera cooperation between the Norwegian Petroleum
Directorate and similar supervision authorities in Den-
mark, the Netherlands and the United Kingdom.

NSOAF - North Sea Offshore Authorities Forum
In the field of Health, Safety and Environment, the Nor-
wegian Petroleum Directorate participatesin the North Sea
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Offshore Authorities Forum (NSOAF), where
representatives from all the North Sea countries’
governmental authorities in charge of supervision of off-
shore petroleum activities take part. The goal of the forum
is to ensure continuous improvement in health, safety and
the environment in the petroleum activities in the North
Sea.

The members of NSOAF meet for an annual working
meeting where the activities are summarized and new tasks
are discussed and initiated. Two independent working
groups have been appointed by the forum and the Norwe-
gian Petroleum Directorate is represented in these.

One of the groups is working with the aim of mutual
acceptance of methods for documenting compliance with
national regulatory requirements, such asthe” Safety Case”,
whichisspecific to theindividual mobileinstallation. This
group is chaired by a Norwegian.

Audit teams have been established under this working
group made up of representatives from several of the
member countries. These teams conducted joint audits on
mobile drilling installations. These supervision activities
were completed in 1999. The activities were focused on
maintenance management and were carried out on atotal
of five drilling installations on the continental shelves of
different countries. The experienceswere summarizedina
separate report and is considered to be positive, both as
regards devel opment of acommon understanding of diffe-
rent regulatory and supervisory strategies and as regards
the actual findings and observations. The experience from
the international activities is an important contribution to
further cooperationin an NSOAF context in order to unitize
and harmonize important authority issuesin the North Sea
basin.

The other group, which has a Danish chairman, will
seek to harmonize the requirements for safety training in
the various North Sea countries. So far, the member
countries have agreed on which elements of the training
programs are mutually acceptable and in which areasthere
are different requirements. In the next phase of the work,
theworking group will explore the opportunitiesfor mutual
acceptance of different types of special training.

IRF - International Regulators Forum

The International Regulators Forum (IRF) was established
in 1994 by agroup of authorities who wanted to promote a
common understanding of issues related to safety, health
and the environment.

Theforum providesfor exchange of ideasand opinions
regarding methods and principles applied to efficient
exercise of the supervision of safety and working environ-
ment, and exchanges facts regarding the supervision acti-
vities and informs one another regarding topical technical
issues, regulatory developments, etc.

Within the possibilities and limitations stipulated
through national frameworks for the activities, this will
contribute to promoting a common understanding among
the members with regard to issues such as: the role of the
supervision authorities, use of policy instruments in the
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supervision, supervision methods, competence
development, the relationship between the authorities and
industry, etc.

Thefollowing participatein the cooperation in addition
to Norway: Australia, the Netherlands, Canada, the UK and
the USA. An increase in the number of participating
countries is being considered.

The Norwegian Petroleum Directorate hosted the annual
forum meeting in the autumn of 1999. The meeting had a
comprehensive agenda, including improving the efficiency
of the authorities' policy instruments. Key issues in this
context were regulatory development, safety training and
devel opment of management systems. Reporting of injuries
and standardization were also addressed. Thetechnical part
of the program included issues related to risk associated
with mobileinstallations, reporting of work-related illnes-
ses and injuries on installations, as well as questions
surrounding removal/disposal of installations.

The EU Commission
Since 1982, Norway, represented by the Norwegian Petro-
leum Directorate, has held observer status in the EU
proceedings on saf ety and the working environment in off-
shore petroleum activities.

This work comes under the EU’s “ Safety and Health
Commission for the Mining and Other Extractive Indus-
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tries” (SHCMOEI), and thework iscarried out by aworking
group called the Committee on Borehole Operations.

The work of the Committee on Borehole Operations
includes following up the work on harmonizing
requirements relating to safety training in the North Sea
countries.

The Committee on Borehole Operations is also
continuing itswork regarding personal injury statistics for
the offshore petroleum activities. Special attentionisbeing
givento lifting operations between vessel s and permanent/
mobile installations in this work.

UNEP - United Nations Environment Programme
The Norwegian Petroleum Directorate is involved as a
contributor inaforum for environmental issuesin offshore
petroleum activities under the direction of the United Na-
tions' organization, UNEP. The forum is an interactive,
Internet-based information system with free access. The
system contains information regarding pollution sources,
effects of pollution, as well as information regarding ma-
nagement, technology, legislation, training programs, etc.

Other contributors include the Dutch authorities, the
oil industry through the E& P Forum, Brazil's Petrobras,
the World Wildlife Fund and UNCTAD. The forum’'sweb
address is: www.natural -resources.org/offshore.
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51 DELEGATIONS

The duties of the Norwegian Petroleum Directorate are set
out in the specia instructions of 1 October 1992. Duties
have also been assigned to the Norwegian Petroleum
Directorate by delegation of authority. Such authority is
delegated either directly pursuant to acts/regul ations or by
individual administrative decisions by asuperior authority.
Delegation appliesto:

a) The Petroleum Act of 29 November 1996, No 72
Including:
The Petroleum Regulations, Royal Decree of 27 June
1997
The Safety Regulations, Royal Decree of 27 June 1997
The Internal Control Regulations, Royal Decree of 27
June 1997
The Safety Zone Regulations, Royal Decree of 9
October 1987

b) TheWorking Environment Act of 4 February 1977, No
4
Including:
The Working Environment Regulations, Royal Decree
of 27 November 1992

¢) TheCO, Act of 21 December 1990, No 72

d) The Tobacco Act of 9 March 1973, No 14

€) Act relating to scientific research and exploration for
and exploitation of subsea natural resources other than
petroleum resources, Act of 21 June 1963 No 12
Including:
Regulations relating to scientific research for natural
resources on the Norwegian continental shelf, etc.,
Royal Decree of 31 January 1969

f) Regulations concerning safe practices in scientific
research and exploration for petroleum deposits on
Svalbard, Royal Decree of 25 March 1988

5.2 ACTIVITY PLAN

The annual activity plan is based on guidelines and
requirements for the activities of the NPD as described in
the letter of award. The plan consists of one governing
objective and six main objectives with underlying targets
and activity plans. The governing objective was adjusted
in the autumn of 1999.

The Norwegian Petroleum Directorate shall contribute
to creation of the highest possible values for the society
from oil and gas activities founded on a sound resource
management, saf ety and environment.

In 1999, the six main objectives were:

1. Continue development of the NPD as a professional
organization with ahigh level of technical expertise
in anational and international context

2. Ensurethat the petroleum activities are carried out
safely and resources are exploited in a prudent
manner in a comprehensive long-term perspective

5. Organization

3. Maintain an overview of and assess current and
future petroleum activities, petroleum resources and
safety levels on the Norwegian continental shelf

4. Continuous development of framework conditions
in order to ensure they are suitable and adapted to
national and international development

5. Contribute to Norway becoming a pioneer regarding
environmental considerations in the petroleum
activities

6. Support internationalization and development aid
through active use of the NPD’s expertise and
contacts

53 ORGANIZATIONAL CHANGES

The Petroleum Resource Management Division was
reorganized into ateam-based organization asof 1 February
1999. The Division is now led by ateam composed of the
Division Director, four technical coordinators and eight
process advisors. Approximately 40 self-run teams work
on product-related tasks. The reorganization resulted in
changesintheregional officein Harstad as each individual
employee now reports directly to their unit in Stavanger.

Based on a pilot project in 1998, the Director General
decided to carry out an organizational development project,
“NPD 2000 and beyond”, during 1999 and 2000. Thevision
is to create a unified and efficient NPD that will be able
handle future challenges within the oil and gas activities
onthe Norwegian shelf. The project iswell founded within
the organization with a dedicated management group,
program committee and three working groups, as well as
advisors from external consultancy firms. The work takes
the form of internal meetings and seminars. A program for
the project, a report on external challenges and
opportunitiesand an overview of the current work processes
were prepared in 1999. In addition, an analysis of the
working environment was carried out and the reform work
has been initiated.

During the course of 2000, the project will make the
conditions and terms for organizing the future NPD more
specific and prepare an organizational model for meeting
these requirements. According to the plan, the new
organizational model will be implemented at the end of
2000/beginning of 2001.

54 STAFF

At the end of 1999, the Norwegian Petroleum Directorate
had 372 employees. Twenty employees were on leave.
Fifty-eight per cent of the employees are men and 42 per
cent are women, the same asin 1998.

Eighteen new employees were hired in permanent
positions. Of these, eight came from oil-related activities,
eight from other private industry or the public sector and
two came directly from educational institutions.

Fourteen staff members have left, seven of these as
retirees. Thisrepresents 3.8 per cent of the positions.
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A new governing competence training plan has been
prepared that provides for increased focus on the staff-
members expertiseon all levels.

In 1997, it was decided that the share of female
managersat the senior and middle management level should
beincreased to at least 30 percent by the end of 2001. The
proportion of women in these positions was at 23 percent
in 1999. Thisisan increase of four percent compared with
the previous year.

55 BUDGET/ECONOMY

Expenses
A total of NOK 267,792,637 was spent on the Norwegian
Petroleum Directorate’s operations in 1999.

The amount was appropriated as follows:

Operating costs 228,780,250
Supervision costs 13,942,260
Geologica and geophysical surveys 25,070,127
Total 267,792,637

Of the operating budget, payroll costs account for NOK
148,929,350 (including employers’ contribution), lease and
operation of buildings account for NOK 32,176,688, and
expenses in connection with consultancy assistance
accounted for NOK 8,248,082.

The remainder, NOK 39,426,130, covers expenses
related to travel, training, electronic data processing (EDP)
operations, new investments in equipment, etc.

In addition to its regular operations, the Norwegian
Petroleum Directorate is responsible for:

Cooperation projects 9,901,589
Commissioned activities 15,892,209
Contribution to the PETRAD foundation 3,000,000
Project cooperation vis-a-vis Eastern Europe 804,345
Total 26,598,143
Revenues

In addition to paid production royalties, areafeesand CO,
taxes totaling NOK 7,044,615,208, the Norwegian
Petroleum Directorate received NOK 97,423,612 in
revenues:

Fee and tax income 2,917,586
Commission and cooperation income 25,998,782
Reinbursed supervision costs 53,119,448
Sale of survey material 3,600,185
Sale of publications 2,286,225
Miscellaneousincome 1,945,942
Kindergarten fees 3,359,100
Reinbursed for rent 788,779
Reinbursed for job schemes 658,871
Reinbursed for maternity/adoption alowances 2,563,694
Reinbursed for apprentices 185,000
Total 97,423,612
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5.6 INFORMATION

The Norwegian Petroleum Directorate’s publication
Sokkelspeilet (Norwegian Petroleum Diary) is published
quarterly in Norwegian and English versions. The main
objective of the publication isto reflect the activity on the
Norwegian continental shelf. The Norwegian Petroleum
Diary will provide background information and assess
conseguences, contexts and rippl e effects, aswell asfocus
on the main trends in the Norwegian petroleum activities.
Thetarget group for the periodical consistsof the authorities
in Norway and other countries, the oil industry and other
businessand industry, educational and research ingtitutions,
the media, labor unions and society at large.

There is a great deal of interest in the Norwegian
Petroleum Diary. Good feedback as well as a doubling of
the number of subscribers during the first year shows that
issuing the publication was a correct move by the
Norwegian Petroleum Directorate.

The annual report occupies a central position in the
Directorate’sinformation activities, as doesthe continental
shelf map, which was published in 1999 with production
licenses updated as of 9 June 1999.

Forty pressreleases have been issued by the Norwegian
Petroleum Directoratein 1999, most of themin connection
with the conclusion of exploration wells. Three issues of
the Directorate’'s internal magazine “Oss Direkte” were
published and the internal publication “Info-ekspressen”,
containing newspaper clippings from petroleum-related
national and international news, wasissued about 25 times.

Other publicationsissued in 1999 are listed in the next
section.

The Norwegian Petroleum Directorate’s home page on
Internet may be found at http://www.npd.no, and contains
inter alia special reports and information concerning the
Directorate’s sphere of responsibility. Pressreleases, daily
mail journal and referencesto new publications are entered
continuously. The information is available in both
Norwegian and English and is searchable. The public can
subscribe to press releases by registering their e-mail
address on the home page. Therewere an average of 34,000
visits to the home page per month, an increase of 30 per
cent from 1998.

Useof theNordic reference database OIL on the Internet
http://www?2.interpost.no/oil increased by about 19 per cent
to about 50,000 hits in 1999. There were somewhat more
than 4,000 hits per month divided among approximately
700-800 different institutions. The operating companiesare
the largest users of OIL, but many schools also use the
database regularly. Hyperlinks have been set up to several
publications that are accessible in full text format. The
database is also accessible from the home page of the
Norwegian Petroleum Directorate.

1500 applications for inspection of documents under
the Freedom of Information Act were processed. Thisisan
increase of 50 per cent compared with last year. The
Directorate’s public mail lists are sent to acommon public
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service mail journal database. Selected groups from the
Norwegian press have access to the database. Orders are
transferred electronically to the Norwegian Petroleum
Directorate. The public post lists have a so been accessible
from our web site under Information services as of the
summer of 1999.

Aninternal five-year project relating to electronic case
processing (EISak) wasinitiated in 1999. The objectiveis
to raise the quality and efficiency of the case processing
using IT support. This year, the main focus of the project
has been:

- work flow system for testing the consent process

- gathering of datafor the national budget on the
SOIL Extranet using the WebWare software

- establishing an electronic test archive.

5.7 PUBLICATIONSRELEASED IN 1999
Thelist of publications contains 153 different publications,
of which 35 were reissued publications. Fourteen
publications can be read in their entirety on the web site,
including the Norwegian Petroleum Diary as of issue No.
2/1999.

An up-to-date list of publications can be found on our
home page http://www.npd.no under Information services.

Acts, regulations and guidelines

e Compilation of Acts, regulations and provisions for
the petroleum activities in 1999. An updated
compendium of the acts, regulations and guidelines
applicable to the Norwegian continental shelf. Issued
1 June 1999.

e Act relating to worker protection and working envi-
ronment
Regulations to Act relating to petroleum activities
Regulationsrelating to worker protection and working
environment

e Regulationsrelating to drilling and well activities and
geological data collection, etc.

e Regulations relating to lifting appliances and lifting
gear, etc.

e Regulationsrelating to load-bearing structures, etc.

e Offshore Norway 1999

Regulationsrelating to electrical installations, etc.
Regulationsrelating to pipeline systems, etc.

e Regulationsrelating to processand auxiliary facilities,
etc.

e Regulationsrelating to safety and communication sys-
tems, etc.

e Regulations relating to systematic follow-up of the
working environment, etc.

e Regulations relating to fiscal measurement of oil and
gas, etc.

e Regulations relating to measurement of fuel and flare
gas for calculation of CO, tax, etc.

e Regulationsrelating to manned underwater operations,
etc.

e Regulationsrelating to emergency preparednessin the
petroleum activities

e Interfaces in legidlation applicable to the Norwegian
continental shelf

e Interfaces in legidlation applicable to the Norwegian
continental shelf

Other publications

e List of publications issued by the Norwegian Petro-
leum Directorate

Sokkelspeilet (Norwegian)

Norwegian Petroleum Diary (English)
Oljedirektoratets arsberetning 1998 (Norwegian)
NPD Annual report 1998 (English)

Report from the DSY S diving database in 1998 (Nor-
wegian)

Milj@ 1999 - Petroleumssektoren | Norge (Norwegian)
e Environment 1999 - The Norwegian Petroleum Sec-

tor (English)

e Clean-up of the seabed in the North Sea 1998 (Nor-
wegian)

e Petroleumsressursene panorsk kontinental sokkel 1999
(Norwegian)

e The petroleum resources on the Norwegian continen-
tal shelf 1999 (English)

e Licences, Areas, Area-coordinates, Exploration Wells

(English)

Borehole list - Exploration Drilling (English)

Development Wells (English)
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